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NERVE EXHAUSTIO 


By PAUL VON BOECKMANN 


How We Become 
Shell-Shocked in 
Every-Day Life 


Lectarer aod Author of mamerous books and treaties on Meniel and Physical Emerg, Respiration, Psyc!aloes, Sexual Sciene and Neree Catwre 


Tk is but one malady more ter- 
ible than Nerve Exhaustion, and that 
5s its kin, Insanity. "Only those who 


have passed through siege of Nerve Exe 


haustion can understand the true meaniog of 
this statement. It is HELL; no other word 
fan exprens i At fist, the victim i afraid 


frei die, ant ait grips hitn deeper, he 
Alea be will mot die; so great is his mental 
Torture.” “He "becomes paniestricken and 
inraohite, A sickening setaatbon of weakness 
nd helplessness overcomes im. He becones 
‘bees with the thought of self-destruction. 

‘Nerve ‘Exhaustion ‘means Nerve Hank 

fy, The wonderful organ we teem the 
Rtrwois Syatem consns of Counties millions 


of cells, ‘These cells are ‘reservoirs which 
Store a’ mysterious energy ‘we term Nerve 
Force. ‘The amount stored represents our 


Neve Capita Every organ socks with all 
fe might ta keep the tuppy of Nerve Force 
i Chm xt am gh ve for te at 
fs more upon Nerve Force than'o0 

food we ext or even the aie we breathe 
i we uf ta the nerve hugh ove 
week wary, tactements oF gre; or i 8e 
subject the muscular satem to! excesive 
tra we conname tony Nerve Fors thas 
rl the matures 


‘ewiteh 
‘cannot possibly be nervous, This fa dan 
kerous assumption, for people with ands as 
folid as a rock and seho appear to be in. per 
fect health may be dangerously near Nerve 
Coltapwe: 

‘One of the first symptoms of Nerve E 


ae (ce agra 
vital organs ‘econ 
of insuficient supply 
This is manitested by <a 


Nerve Energy, 
eycle of ‘weakneses and “disturbances in 
‘gestion, constipation, poor blood circula: 
r 


‘and general useylae lassitade usually 
ing the frst to be notices. 
V has 


Derangement and. Nerve. Weakness je the 
Ini ease "of neaeky every body ailment, 
in or disorder. 1 agree with the nated 
itish authority. on the nerves, Alienl 7 
Schofield, M-D, the ‘author of jumeros 
works on the subject, who mays: “Iti my 
Telief that the greatest single factor in the 
antenape of fat that che nerves te 
“The great war has taught us hove frail the 
Sytem is and 


as. proved, does not injure 
the nerve fibers in themselves, The effect i 
entirely mental. ‘Thousaedls lost their reason 
thereby, over 135 cases from New York alone 
hing in asyluns forthe insane. Many more 
thousands became nervous wrecks. The 
strongest men became paralyzed so that they 
‘could not stand, eat oF even speak One-third 
‘of all the hospital eases were "nerve cases," all 
‘due fo excessive strain of the Sympathetic 
‘Nervous System. ‘iil 

‘The mile-a-minute life of to-day, with its 
worry, ‘hurry, griet and ‘meneal tension i= 


exactly the same as Shell Shock, except that 
the shock is less forcible, but more 


truth of this statement. 
tem you meet have “frazzled nerves.” 
Perhaps you have chased from doctor 10 


‘Nine people ovt of 


doctor secking reliet for a mysterion 
the matter with you." Each doctor 
that here is nothing the matter 


ells yon 
with Fou; that every organ is perfect. But 
You know there is something! the matter. 
You feel it, and you act it. You are tired, 


dizzy, cannot sleep, cannot digest your food 
ind you have pains here and there.” You are 
you are “run down” and need a rest 
Or the dortor may give you a tone, Leave 
herve tonics alone, “It is like making a tired 
hhorse run by towing him behind an automo- 


tpt 


SES 


Sstandingls. I have written a Gl-page book 
fn thin subject which teaches howto. pro- 
the nertes {fom everysay: Shell Shor 
. ii and ace for 
sow to nourish hers through 
proper breathing, and ther means. The 
fost of the book i only 25 cente,, Remit 
‘coin or starpa. See athlreas at the bottoms 
of ipage. Il the book does nut meet Sour 
Tunlest expectations, your money will Le 
relunded, plus your outlay of pontage 
The book "Nerve Fore” solves. the 
problem for you and, will enable you to 
Skagose your troub 
‘The facts presented sill prove » revelation 
to you, and the advice given wil be of 
Incaleulable valve £0 you. 
You should send for this book today. Tt 
is for’ sou, whether you have had touble 


far mere them thirty ome 


FINE Eee palbithed in the March wed pel lncase of Physical Caltace! Magasin: 


ith your nerves or mot, Your nerves are 
the most. precious posession you" have. 
‘Through them you experience all that males 
Iie worth living, for tobe. dull nerved 
jergan tat dul rainy see fo the 
igher phases ol lile-foxe, Moral courage, 
bition and temperament. ‘The fier your 
‘er the Roce and moore delicate 8 Jour 
system, andthe, more. imperative 
tit yu care for your nerves. ‘The 
oreant those wh awe 
ie" nerves and thone who mnt 
heir nerves to the limit 
‘The following are extracts from letters 
‘people who have real the ook and 
were greatly benefited by the teachings set 
Tort therein 
T have gained 12, pounds since readin 
apr on Sind elm eoerpt, Thad 
Stone’ piven, up hope of ewe? finding. 
‘cine of my low weight’ 

“T have. been treated by a umber of 
serve specialists, ‘and hae traveled from 
country to country in an endeavor to restore 
iny nerves to normal, Your ittle book has 
neo, forme an al ather method 

“Your book did more for 
than two courses 

“My heart 
nerves are fine. 


for 


igestion 


‘Weil sed in the morning I fel 0 reste: 
“The advice given in your book on re: 
luxation and calming of nerves, has cleared 
etore Twas hall direy all the 


Ansonia, Cont 
sages Nor tok saved te ror &nervon 
Collapse, such se I had throe years ayo, 
fow sicep soundly and am gatping weight 
Tean again doa reat 


The Prevention of Colds 


page booklet entitled, "1 
is. 

There is no, human being absolutely im 
ine to Colds. However, people who 
breathe correctly and deeply are not easily 
susceptible to Colds. ‘Thi is clearly” ex- 
Pane sary book NERVE FORCE ee: 
Mmportant factors, nevertheless, play an ime 

fa “the: prevention ‘of Col 
("concern the matter of venta: 


‘over 6,000,090 people dying ie India alone. 
A copy of the booklet Prevention of Colds 
‘wil Lelsent Free upon receipt of 28e. with che 
ook “Nerve Fore." Vou will agree that 
the alone i worth many’ Umes the price 
‘asked for both hooks, “Address 


PAUL VON BOECKMANN 
‘Studio 161, 110 West 40th St., New Yorke 


“RIGHT OFF THE 
TOP.” 


APPLY TODAY FOR THIS 


», PLAN BOOK 


WELL,—WHY 
SHOULD A GARAGE = 
BE HOMELY? sw 
‘This one isn’t—(Is it?) "The man just driving out (in 
the picture below) is the owner. He looks well satisfied 
with the fact that he has enhanced the beauty of his 
grounds at the same time that he has protected his car. 
1e pic shows: garage look 
will alow usw tend Fou, wi our cones aod wi 
‘no obligation at all, the 


Complete Working Drawings 
(on sheet 24 x 36 inches) 


including full specifications — enough for any good car- 

enter to build from. Perhaps you enjoy such work 
yourself. If so, you can’t go wrong. 

It might even be possible to remodel your present gar- 

age on these lines, If you do s0, of course you will 

Know what kind of lumber to buy. “If you build of 

Cypress you build but once."* “You know “The Wood 

Eternal" js the champion pergola lumber—does not 

tend to shrink, swell or warp like so many woods— 

takes paint and stain beautifully, but dees not need 

either, except for looks—lasts and lasts and 

lasts and lasts without them. (See U. S. 

pp Set Fc areal als V2, 

Cypress, Pocket Library: Just mention 

that book, also—Vol. 1), 


This Pergola-Garage 
AN ADDED SUPPLEMENT 
to the 9th big reprint of 
VOLUME 28 of that home- 
lovers’ guide, counselor and 
impartial friend, the famous 
Cypress Pocket Library. It's 
FREE. Will you write? 


(GIST OW THADE WAnKED Gyvarss AT YOUR LOCAL LOMBER DEALER'S. Wf HE MASNTIT.LET US ENOW. 
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AERONAUTICS 


HOUSEKEEPING MADE EASY 


INDUSTRIAL PROGRESS 


‘Modern Publishing Company 
228 Woe Thrgysath Se Rew Mork Cir 


Snuly, 1924 


Use 17 aey Ss 


Over 
900,000 
Sold 


Save 


$3600 


A Finer Typewriter at a 
Fair Price 

The Oliver is backed by a $2- 
(01,000 concern of national repu 
tation for sincerity and fair dea 
‘over 900,000 Olivers are ia 

it foday-—gome of the users are 
1s Seel Corporation, National 


"& Co, New York 
Bitral Line and beets of oihers 


ee —T hen 


A New Oliver Nine 


$3600 less than pre-war price 
SRS hi. Awad rir ww a 


rie fo tet 
ings ent” harp 8 da on yur owe cyt eto 
ye fc satisfaction and then il convinced jou. sends oly” $400 


‘mounts Even greater. 

‘You ask—“how can it be donc?" The answer is simply this The war 
tavaht us economy, “Instead of supporting hundreds of salesmen and score of 
branch offices we determined to offer it to the people direct —to let it prove Ill 
ta mci aloe The enormous increase in ones indputable evidence of the 
plan's success And the saving—it all cor 


4 tap new Olives Nin 
Te ate al oe the cosy tat ak 
crcl ers th ga vie 


Free Trial—Send No Money 


regrets gto loe, Sept mo mony Sit fl ot the ure Ie an mai 


The OLIVER Typewriter G. 
110-A Oliver Typewriter Bldg., Chicago, Il, 


team Draftsmanship 


A great profession is open to you. 
where som live or what you are doing, 
ameter draftsman ty spare tine study at. home. 
nd the coupon ‘End. get. information. about 
thin, ‘Learn how 0 Ms 
‘and large salaries 
courses that 
som “nd catalog. which expl 
thing —jast for the asking 
todas 


$60 to $150 
a Week 


Not enough draftsmen to go around is the 
ery of thousand 


‘Chicago * 
ths inno 


Send now 


excl for trained men.” "This is your chance, 
Learn draftsmanship, 


Train Under Experts 


By the Chicago "Tech" method 
through without waste of time on un! 
methods that they themselves tise on Important 
beside draftamen who have had 3 


1 by practical men who put you 
They train you in exactly the 


Ahead because you can do the thin 
that employers want done Start wi 

food salary nnd put yourself in line for 
ge promotion, “Ht you cane come to 

feago to attend the college, you can 
get the same training at home by mail, 
Linder the same experts who would teach, 

here, “Coupon brings fall informa 
Mon on our home study” course 


Other Paying Courses 


Ity ee up any other tech= 
nical study, the coupon gives you a Tist 
of our courses, Mari the oe you want 
Information on and we will send catalo 
All Chicago "Tech instruction ts given 
by experts in each particular branch, 


Send the Coupon Today 


Di ng. You can make more money if you tr 1d Chicago 
vtech? training pute you in the igh slaied leew clless delay 
It takes you thorot infdlent—expert. | Which ou interested 


in?" Mail the coupor 


CHICAGO TECHNICAL COLLEGE 


731 Chicage “Tech” Bldg, Chicagm, Ml 
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5 Gontemettng 
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SHIPS AND SHIPAUILDING 
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ARITHMETIC OF ELECTRICITY 


ly PROF. T, O*CONOR SLOANE 
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“= ELECTRICITY 
Actual Practice 


Tmo’ rman and edt 


NoBooks Used 
Individal Instruction. 
‘Stare Any Dey 
Write for FREES4-page catalog 
THE NEW YORK 
ELECTRICAL SCHOOL 


{40 West 17th St., New York City 


‘this Ske 
Sverre 
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American Employers Tell 
Editor How They Are Improving 
Their Organizations 


I you were 
cette” today 


‘A, Schools provide a 
you are oe what Your 


AUTOMOBILE 
ENGINEER 


Put Your Name 
On This Pay-Roll 


Men like you are wanted for big- 
pay positions in the fascinating 
field of automobile engineering 
We have made it easy for yé 
fit yourself for one of these po: 
tions. You don’t have to go to 
school. You don’t have to serve 
an apprenticeship. Fifteen auto- 
mobile engineers and_ specialists 
have compiled a spare time reading 
course that will equip you to be an 
automobile expert without taking 
any time from your present work. 


AUTO BOOKS 
6 Volumes Shipped Free 


for youmat 


Mail Coupon Now 
For FREE Trial 


Now read 
libeary 


ripment, 
engineer of a motor- 


of the owner of prospective owner of a motor car ought to know. Written 
ple language that anybody can understand. Tastefully bound in American 
Moroceo, flexible covers, gold stamped, 2,650 pages and 2,t00 illu tables and 


explanatory diagrams. "A library 
8 to you free for 7 days’ ex 


Only 10c a Day 


Just mail coupon and express charges when 
‘books arrive. "You can read them and stuly 
them for seven whol 


{coat thousands of dollars to compile but that 


First you 
your own home or shop. 


Not a cent to pay in advance. 
see the books 


and $3.4 month until the special introd 
price of $24.80 has teen paid 
price $45.00.) “Along with the set goes a year's 
Consulting membership in the — Aterican 
‘Technical Society. (Regular price $12.) This 
‘great bargain offer must soon be withdraws 


Send No Money Now 


Don’t take our word for it. See the books 
without cost. There isso much profit in this 
Offer fur vou, that we urge you to waste not a 
moment in sending for the books, Put the 
Coupons in the mails today. Send no 
money—only the coupons! 


American Technical Society 


Dept. A-20-B Chicago, Ill. 
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Experiments With 110- 
Volt Alternating Current 


By J. D. ADAMS, 
Here at last 


in every home. “The author shows 
hhow this can be done ia an inter- 
‘esting and inexpensive way. 

The only way tf 


personal experiment, 
‘edge thus gained is of vastly more 

nportance than ‘that 
ae the performanee of 
the stereotyped series of 


256 pages, 135 ilstratons. Price, postpaid, $1.75, 


Construction of Small Al- 
ternating Current Motors 


are 
‘Alternating. Current 
"Construction of a One-Half 
jorvepower, Single Phase Taduc~ 


and. Using an Alternating 
rat Generator or Synchrone 
Motor.” Clear, concise 


directions id careful drawin 
are features of this book. = 


Fully Mustrated Price, $1.50 
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Chiropractic 
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“Keep These Men” 


“Brown, I've been putting the axe to the 
T've cut out a lot of dead woot— 
men we can replace tomorrow if 


whose names I have 
ig pay but they know 
the men who looked 
‘ahead and trained themselves to do some 
fone thing better than any one else. We 
simply can't afford to love one of them. 


TT HOUsANDS of men are ile right now 
for just one reason—they are unskilled? 
‘They work at any kind of job they ean get, 
land when a slow-up comes, they are the 
first to be dropped. 

Any man with the ambition to elim out 
of the unskilled ranks can d 
‘ean, if you h 7 


irty years the International Cor- 
respondence Schools have been helping 


I. C, 8, help. 
‘eaining themselves 
for bigger jobs right now. 

Don't Jet another priceless hour of your 


ifs the most important thing you ean do 


today. De it right now! 


HERE READERS AND ADVERTISERS 


pet hihlh 


QUICK-ACTION ADVE 


MBET TO TRANSACT BUSINESS 


1 


belies 


Rate 25 Gents a Word. Advertisements intended for the September issue should be received by July Ist 


ee = 
aes Ses oee 
Sees 


“3k 


Eee 


ae 
Seaweate 


MOTORS, ENGHMES, MACHINERY 


sucess 


ry 
Eee 


i ee he Von hated Tarr | 
pea 


=f saret 
Roeder 


DOES IT PAY? 


A Few Answers To Your 
Question. 


ing stronger every month 
7c —Allen Mig. Co, 
wan 


“Swampod with leter!" 
Meador & Company 

“A top-notch puller” 
Dearborn Adv. Agency 
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American Clock Co, 

149 inquiries in 4 months” 
~Rir-Friction Carburetor 
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If I Had But Tw! Dollars In The World 
I Would Pin Them to The 
Bottom of This Page! 


Because This is Your ONLY Opportunity To 
Order Matysek’s 


“Muscle Control Course 
| for but $2.00 


In the future the 
price will be higher 
I: is the scien nystem of contol of | 
all the physical functions. "You ean eae 
Se | sours cl sey fonctioeal drier Vou 
Will be independent of all medicines and 
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ot merc dragon. 
Some Subjects are You 4 Can Well Afford It, 


Of Particular 
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gg a Serena 
tne to get what thon 


so, eanly overcome 
{italy stan” cectoaly 
Strengthen the sexual ‘organs, 
control every muscle of Sout 
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I WILL_TRAIN YOU 
AT HOME 


cal Experts and can do the same for 


guarantee under bond to return every 
cent if you do not succeed. 


FREE tect oucne 


coupon or postal. 


is Seal Electr Brenton, 


ELECTRICAL 
EXPERTS 


EARN $70 to $200 a Week 


Electrical experts are in great de- 
mand in all parts of the world. This 
is the great Electrical age and Electric 
power ‘is moving the world. [can 

yy ambitious man. to become a 
ted Electrical Expert ina 
ime and able to fill one of these 
bie peyng portions 


of the great 
‘orks and know 
‘of practical up-to-date 
training you need to hold the beat 


Electrical apparatus which I send y 


SUCCESS GUARANTEED 


T have trained hundreds of Electri- 


you, So sure am I of this that 1 


No school 


will do this, 


Write! Seed today for pro 


on and, 


CHIEF ENGINEER COOKE, 
Chics 


rook, 
San en 
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Learn Mechanical Drawing 
: Men Needed 


2 Salaries 
$35 to $100 
per Week 


| S35 a week? 
Can you reasonably expect 
your present position to pay 
to $100. a week in 
future? If 
will interest you. 
We offer to qualify you for 
sssion which, at the very start, pays higher salaries than the averapé 
We offer you the best personal service obtainable. We off 
struction in mechanical drawing and teach you expert Draft 
manship in your spare time, at your home, by mail, in the same practical way 
that you would learn it in any big Drafting department. We offer to qualify 
| you for one of the many high salaried positions in the Drafting field, and to 
keep you in touch with openings for Draftsmen in big machine shops, indus- 
trial plants, manufacturing concerns and United States Government Depart- 
ments. We guarantee to start you on real Drafting work at once qualilying 
You as a thoroughly trained professional Draftsman, capable of succeeding 
rom the very start. One of the many outstanding features of our training is 

that it qualifies you in an unusually short time. 


Become a Chief Draftsman 


You cannot make a mistake by taking up mechanical drawing. ‘The fcld i not crowded 
nor can it be. No single profession to-day’ offers better opportunitien. “The great need 
foe trained Draftsmen continues to increase. "Each step forward in: mechanical de 
tent ereates a heed for more trained Draftemen. Promotion in this ell su 
Men wha start as Draftamen are often advanced to Chiet Dra(tsmen, Chie 
duction apap o eter high alr. ponto 

aduates. We cafinot supply. them rapity nou 
Eetone they complete their tai vi 


r) 


Pesta ata 


y 


ind certain. 
ineer, Pro: 
is a constant demand. for oh 


‘Many of-them are, aceepted even 
my they compe the nant demand Tor “Columbia Trained Men 
inex «that our students enter upon actual drawing work the day they receive 
| thei first lesion.” They spend no time with unnecessary preparation or useless theory. 


| The Largest Institution Specializing in the 


| Training of Draftsmen Teaches You Mechanical 
Drawing at Your Home 


The day of 
mest is FREE 
To Our Students 


Sisten ier deawine outht. 
leven Dio set of highest 
‘Ede, rating 

iP pin Hoe 

Sven 

Mian 
Serves of 


depen 
ment of machinery so nearly center. V 
| which “we ‘ean give you at your. home, 
| always be in 'demand, at "a premivm, ia “this permanent, 


highly” paid el 
Drawing Instruments Furnished 


‘We supply aur student snplete drawing equipment, A 
Profesional saving putt ts furnibed, topes with a high 
EC grade set of Drafting iastuments lor your permanent tex 


No Previous Training Necessary 


As our stulents are put into actual practice at the beginning, 
they. grasp the eacntials of drawing quickly. "The lesen 
sind ware’ thorough ‘clear, a 

fail understoad even by those who 
ihave Sad ne previous techaical tr 
ing of any kind. "No. previous eape 
fnce oF special edication i necessary 
Send "attached coupon today for 
valusbie Book FREE, 


\ 
! 
COLUMBIA SCHOOL | 
of DRAFTING ! 

' 

\ 


Statens’ ton 


| Columbia School of Drafting 


eet NT, 1h and T Stet, WASHINGTON, Bc. 


SEPIA Sy OA oer feel 
Sah RS SSL ane ina a 


Dent. 1287, 1th and T Streste 
| P** wastimaron, bc: 
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Now you will understand 


the reason why Corona folds 


WU wouldn't carry a jack- 

knife open: nor a book, nor a 

traveling bag, nor a fountain 

pen, When you want to use them 

they're open, when you carry them 
they're closed. 


Merely as a contributor to your 
convenience Corona’s patented 
folding feature would be tremen- 
dously worth while. But there is 
another and more fundamental 
reason why it is of so much im- 
portance to you. 


In no other way could you have 
all of the advantages of a normal. 
practical typewriter without the 
weight and bulk of a “standard” 


machine. 


‘Take the type-bar as a specific 
instance. It is the same length as 


the type-bar of “standard” machines 
and it travels through the same 90 
degree arc. Hence the same speed 
asa bulky machine, and the same 
lightness of touch. 


‘The Corona dealer can show you 
a half dozen advantages of the 
same character. 


SK him to show them. Open 
the ease, unfold Corona and 
write—how responsive its action, 
how easy its touch. Fold it up, 
slip it back in its case and close 
the cover—now you'll understand 
the reason why Corona folds. 

The price of a brand new Corona, 
including the carrying case, is only 
$50.00. You can rent a Corona for 
small monthly sum, or you can 
buy on easy payments. 


“Fold it up—take it with you—typewrite anywhere” 


CORONA 


The Personal Writing Machine 


Built by CORONA TYPEWRITER COMPANY, Inc., Groton, NY. 
There are mae tha 1,000 Carvna Dealers und Sever Sion: im the U. S. 
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Curing Disease Ultra-Violet Light Rays 
This treatment is coming widely into use 
By Philip Schwarzbach 
from rheumatism, He wasgivenajob of it, and those who were in any way 


‘used by people throughout his 
tory. The early Egyptians and 
Romans took sun baths when they 
‘were suffering from disease, believing 
that it was the heat in the sun- 
light that helped them. Sun 
baths are still somewhat in 
vogue, but we know now that 
their stimulating effect is due to 
the chemical action of sunlight, 
not to its heat. 
‘White light is 
A beam of sun! 
know, can be spread out into 
trum from infra-red to 
violet. ‘The infra-red 
rays are the warm ones; they 
possess very slight chemical 
properties. The ultra-violet rays 
have strong chemical properties. 
‘And the ultra-violet rays (rays 
‘that cannot be seen) are ultra in 
this respect. Science has proved 
that the chemical rays are the 
ones that cure. Hence it be- 
hooves sufferers to get us much 
ultra-violet ray treatment as 
possible. 


Why the Sun Will Not Do 


Will the sun fil the bill? Not 
very well; its rays must pass 
through’the various gases that 
surround the earth, and these 
gases tend to absorb the ultra- 
jolet. rays. Hence, when the 
rays reach us, their chemical 
powers are not very strong 
except in high altitudes. 
Artificial light, therefore, has 
been resorted to for producing 
ultra-violet rays of any great 
intensity. ‘The electric are was 
the first tried. In connection 
with this an interesting story is 
told. ‘There was a certain work- 
man who had suffered for years 


| bee as a healer of ills, has been 


that necessitated his working near an 
are light of great intensity, Inashort 
time his rheumatism disappeared com- 
pletely. He told his fellow workmen 


afflicted stayed close to the light; they 
too were helped. 

Tt was soon realized that the are 
ight was much richer in ultra-violet 
sunlight—but it also 
\jurious effect on the 
skin, The heat rays in the are 
light had to be removed before 
it could be used intensively. 
Niels Finsen, one of the pioneers 
in ultra-violet - ray history, 
found the way to do this, and 
made it possible for the arc light 
to be actually pressed against 
the skin, Besides helping to 
cure such systemic diseases as 
rheumatism and gout, the are 
Tight is very helpful in eases of 
tuberculosis, It inhibits the 
growth of tuberele bacilli, even 
though it does not always cure 
the patient. 


The Value of Quartz 


The are light, however, is 
rather out of fashion to-day. 
Its place has been taken by the 
quartz mercury vapor lamp, 
which is more effective and 
more economical to operate. 
Unlike glass, quartz is almost 
completely transparent to ultra- 
violet rays, and it ean be heated 
to a very high temperature 
without danger of injury. The 
passage of an electric current 
through mereury. vapor yene- 
rates ultra-violet light. 

By means of a quartz tube the 
cavities in the head can be 
penetrated, and internal as well 
as external treatment can be 
given. The picture on this page 
shows a patient receiving ultra~ 
violet ray treatment for catarrh 
by means of a quartz pencil. 
Not only is the treatment pain- 


in many cases ultra-violet ray treat 
ment is now given. After a few seconds 
the disease germs are Killed 


Jess, but it is not at all dangerous. 
Results are obtained quickly without 
any violent reaction. 

‘What is the secret of this violet-ray 
treatment? Why does it help cure all 
Kinds of ailments? ‘The answer that 
Dr. George W. Crile gives to these 
questions is that it raises the index of a 
patient's metabolic efficiency. Metab- 
olism is the constant building up and 
destroying of the cells of the body. The 
process is continuous, and should occur 
regularly and equally. The amount of 
destruction should always equal the 


amount of sities es ie 
not occur, disease of some srt sets fi. 
‘Take, for example, the disease knofvn 
as dropsy; it occurs when the body 
takes in more water than it throws off. 


Many Diseases Are Cured 


Ultra-violet rays, as has been men- 
tioned before, are rich in chemical 
properties; hence, when they are 
turned on the body, they agitate the 
cells. As.a result, the cells regain their 
metabolic equilibrium and proceed to 
funetion properly 

And now let us consider the various 
diseases and ailments that are cured 
by this treatment. In the first place, 
ultra-violet light has a very soothing 
effect on human beings. If you are 
overworked, worried, nervous, or under 
severe mental strain, the action of 
the rays will relieve the congestion in 
your body and greatly refresh you. 

‘The most valuable work that the 
ultra-violet ray does is in connection 
with tuberculosis. A victim who is 
suffering from chills, fever, and severe 
body pains will find that these disap- 
pear after afew treatments. His appe- 
tite will improve, and he will grow 
stronger and heavier. As the treat- 
ments are repeated, his skin will be- 
come tanned, changing in time to a 
copper color, and then to a deep brown. 
Do not be alarmed; the darker he be- 
comes the better be will feel. 

Anemie people who are in danger 
of getting tuberculosis should have 
ultra-violet ray treatments regularly: 
they will improve the composition of 
the blood and help ward off the dread 
disease. Poor circulation and low 
oxidation are also helped by ultra~ 


Picking Cotton by Machine 


It works five times faster than the hand 


LTHOUGH we have grown 
to machines on the farm, ther is, 


‘over is generglly hipvegt 4 
But oy 
cently pexfect picking ma- 


inds one of the machine 


1 picker bead, contain 
ing thr rotated by a flexible 
shaft from the tractor on which the 
apparatus is mounted, is attached 
directly to a large flexible tube through 
which the picked boll of cotton is 
drawn by suction from a small blower 
also carried on the tractor. A part of 
the equipment is a container for the 
harvested cotton, in the form of a large 
box or an ordinary sack. The big 
flexible tube leads to this container. 

‘The operator simply holds the 


fpicking head against the cotton-boll 
and the machine does the rest. First 
the boll is eaught by the brush 
carrying drums in the head, and 
their rotation pulls the fluffy sub- 
stance through to a third rotating 
member having prongs on it, which 
comb the cotton free of any part of 


drums rotated by a shaft from the trac- 
tor on which the apparatus is mounted 
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pasa through a quarts lamp and are 
Fected at the diseased part of the body 


violet rays. Neuritis, lumbago, colds, 
influenza, pneumonia, asthma, nasal 
and pharyngeal infection, ulcers, boils, 
and various skin diseases improve 
after treatment. Persons who ha 
tendency to baldness should seek the 
ultra-violet ray specialist. 

In all branches of medical science 
the ultra-violet ray lamps are coming 

to use. ‘They check the increase of 
injurious bacilli, thereby helping to 
cure many contagious diseases, and 
frequently they eliminate the necessity 
of an operation, 


holds the cotton-picking 
fninst the cotton-ball, and 
the picked boll is sucked through a 
tube into a sack 


the stalk or leaves that may remain 
with the cotton after it has come this 
far into the head. ‘The sectional view 
shows clearly how the device works. 
Drive for the rotating drums in the 
head is by means of a flexibly jointed 
shaft driven by a small garden tractor. 

The maker of this implement claims 
that one person operating one of these 
pickers ean harvest five times as much 
cotton in a day as he could if he did 
it by hand. 


The Pons-Winnecke Comet Will Almost Hit the Earth 


ACCORDING to carly calculations, the present orbit substancer, often displaying an illumination of 


Hide with the earth in June 
Barnard, of the  Yerks 
Inter calculations indi 
‘would not occur. 
Even should the 
comet itself, there 
pothing would happen! 


Inhaling Medicine 
The latest method of treati 


EN disease has taken firm 

hold on the breathing apparatus, 

it becomes necessary to aid nature by, 
i 13 di 


tuberculosis 


vapors are administered 
tube that the patient holds 


doctor's plant. 
ments accommodate the pa- 
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diminution of the air py 
in the lungs. Al) the 
inhaled does ne 
penetrate to the] de 


‘Amold Gachwend, a 
practitioner in Paris, has con- 
ceived of a plan for introdue- 
ing pure air charged with 
vapors of disinfectant medica- 
ments into the lungs under 
pressure. One of the pictures 
accompanying this article il- 
lustrates the boiler plant in 
which the steam for the atom- 
iners is generated. Another 


tients, and in each one is a 
stool, also an inhaler jutting 
out from a.sereen, Back of the 
screen is located the apparatus 
for charging the steam with 
medicines, and provision is 
made for measuring and regu- 
lating the temperature of the 
vapor, the percentage of dis- 


picture shows patients taking 
inhalation treatments, ‘The 


‘The boiler plant in Dr. Gachwend’s inhalatoriuim in 
Paris, here & generated steam for treating patients 


Pig Iron Made without a Blast-Furnace 


HERE has been developed and 
patented by Guyon F. Greenwood, 


of Quebec, a metallurgical appa 
for the production of iron that avoi 
many of the disadvant of 

blast-furnace. 


monoxide 


fuel in afeas engi 
elect 
the ell 

‘The| carried out as illus- 
trated.| ictric resistance fur- 
nace pi coke from coal, and 
this is (a into another furnace from 
a hoppet and preheated by the hot 


exhaust gases from a gas engine. 
‘The fuel for the engine is obtained 
from combustible gases from the 
coking of the coal. ‘The gases pass 
through a serubber before they 
reach the engine. Ore and flux, to 
gether with the coke, are fed into 
the electric furnace, the ore and 
fiux being preheated in the hopper 
by the heat in the exhaust gases 
from the gas engine. The electric 
furnace is maintained at a tempera- 
ture of about 750° C. and at a slight 
vacuum without the admission of 
oxygen. ‘The iron oxides are re- 
duced without producing a slag; the 
result is carbon monoxide, which is 


used as fuel for the gus engine, which 
in yarn drives an electric generator that 
plies the furnace with current. 

The raw iron is fed into the lower 
electric furnace, where the impurities 
tire slagged off. A minimum amount 
of heat is wasted and sufficient power 
is developed by the gas engines to fur- 
nish the electric energy for the electric 
furnaces. The production of iron with 
this process is carried to the point of 
refining. 


infectant, and the pressure 
deemed necessary in each case, 


Kill Molds on Lumber 
by Steaming 
OLDS thrive on warm, moist 
wood, Ina dry-kiln’ molds 
fuet the circulation of air 
‘The Forest Products 
that the surest 
this growth is to 


rated air prevents such rapid surface 
eying se would eventually Injure 
the wood. 
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al tickets are shaken through 
this machine. The tickets drop. 
through the first screen into a 
tray. The next screen removes 
the dimes, the third the pennies, 
fand the fourth the nickels 


No longer are coins counted and 
packed by hand,” This machine 
oes the work. There are auto 
‘matic stops that lock the feeding 
mechanism when” a. predeters 
‘mined amount hax been reached 


Several girls were formerly em: 
ployed to operate the transfer- 
‘Counting machines shown at the 
right. Now, however, the trans 
fers are weighed in a fot, instead 
‘of being counted one by one: 


es 
¥ 


420 Hammer-Blows a Minute 


MECHANICAL hammer 

been invented that ean deliver} 
‘as many ay four hundred and twenty} 
blows a minute when 7 
strength of the Hy 
by adjurting sw 


In the illustration on the left the 
operator is shown hammering out a 
concave piece of metal from a flat 
sheet. To do this he uses a convex 
anvil and a coneave hammer. 

With skilful manipulation pieces of 
sheet metal may be formed into prac- 
tically any shape when the proper 
hammers and anvils are used on the 
machine. 

‘The compressed air required to 
drive the hammer is delivered under 
a comparatively low pressure. The 
machine may be driven for a few 
cents a day. 


Counting Transfers jand, Cash Fares 


rated by 
vvice that wicks up the trant- 
fers. Formerly the slow grav- 
ity system, shown above, 

used. ‘The contents of the fare 
bax were dumped into a sereen 
that Was agitated by handy the 
soln fell rough, teaving the 


Is the Population of the 
Earth Increasing ? 


OMEBODY has reckoned that if 

the earth's population had in- 
creased 414 per cent every hundred 
years since the birth of Christ, by now 
there would not be standing-room left 
on the globe, including all the islands, 
Yet England and Wales in ten yeara 
increased their population 161 per 
cent, and the increase in the United 
States has been much greater. 

‘The earth's population at the pres- 
ent time is about sixteen hundred 
million, Different parts of the earth 
vary greatly in the matter of density 
of population. Certain portions of 
China, the Ganges valley, and parts of 
Europe are too crowded for comfort. 
On the other hand, large tracts of 
Central Asia, Russia, the Americas, 
Africa, and Australia could accommo- 
Gate many more people. 

‘The Turks by their religious fanati- 
cism have caused devastation in the 
last five hundred years in the valley 
of the Danube, in Macedonia, Asia 
‘Minor, Syria, and Mesopotamia. These 
countries, as'a result of massacre and 
famine, are dried-up deserts. 


a2 4 
How the ay ee. 5h 


Be 
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Built Today 


Applying modern engineering methods 


INETY million cubic feet of 

‘stone sprawled out over thir- 

teen square acres and reaching 
nearly five hundred feet into the sky, 
makes up the tomb of the tyrant, 
Cheops. A hundred thousand naked 
slaves toiled for twenty years in the 
blistering Egyptian sun to build this 
pyramid, Hordes of dark-skinned 
men pulled, tugged, and hauled under 
the sting of the lash. Great stones 
moved slowly, inch by inch, foot by 
foot, into their place high up on the 
pyramid. 

For centuries the sand-laden winds 
have pitted its face. But the miracle 
in stone still stands as an enduring 
monument to the bold engineering 
spirit that willed it into being. It is 
indeed a stubborn triumph over na- 
ture—the fulfilment of a passion for 
wigantie undertaking. For four thou- 
sand years the mighty shadow of this 
imposing mass of stone has crept 
across the still valley of the Nile, the 
red sun blazing behind it. 

We can picture great masses of 
brown men tugging at the stubborn 
stones, the whip snapping at their 
heels ‘and the hot desert breezes 
fanning their sweated brows. We ean 
see in our mind’s eye the inert stones 
responding reluctantly to their taut 
muscles. It was not a scene of wild 
disorder, of shrieking whistles, throb- 
bing engines, and shouting men. It 
‘was merely the inhuman application of 
man-power to overcome the dead 
resistance of tons and tons of stone. 


How Did They Do It? 


How did this ancient people pile up 
this colossus? No one really knows. 
Herodotus and Diodorus, who obtained 
their information from ancient Exyp- 
tian priests, have given us a eredible 
description, Many modern theories 
are modifications of the engineering 
data disclosed by these writers. 

Limestone was the principle ma- 
terial used. ‘This was quarried about 
twelve miles from the site of Cheops’ 
pyramid. It was cut in large blocks 
by an ingenious application of one of 
the most elementary laws of physics— 
that of eubieal expansion. A deep 
groove was first cut into the stone by 
the use of tools that are today ridie- 
ulously crude, Wedges of soft wood 
were then forced into these grooves. 
Boiling water poured on the wedges 
caused them to expand and this 
expansion broke off a huge block of 
limestone, This wearisome process 
was repeated thousands of times by 
slaves. The huge stones, obtained 
with so much trouble, were then loaded 


By Raymond Francis Yates 
Drawings by Charles L. Morgan 


fon sledges and hauled away to the 
building-site. 

Historians have long believed that 
these ancient builders used a long 
earthen ramp or incline up which the 
stones were dragged by thousands of 
slaves. This ramp was added to as 
the work progressed, gradually in- 
creasing in height and length. When 
the last stone capped the pyramid, the 
ramp must have been about ‘five 
hundred feet in height and several 
miles in length. To build such a 
ramp has caused engineers to wonder 


if the Egyptians may not have used a 
simpler method. 

A modern engineer, who recently 
investigated this subject, has rejected 
the ramp theory as being utterly 
impractical. He asks, “Why should 
the Egyptians have thrown up a huge 
earth mountain to build another 
smaller mountain of stone?” He sug- 
gests that the incline of the pyramid 
itself was used in hoisting the stones 
in place. 


Details of Construction 
This method will be better under- 


stood if a brief account is given of the 
general construction of the pyramids, 
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‘The stones were placed in layers, step 
fashion. The steps were filled in with 
fa triangular-shaped piece of granite, 
leaving a perfectly smooth incline. 
Were the blocks of stone hauled up 
this incline with long ropes pulled by 
slaves? This is the modern engineer's 
hypothesis, 

But how should we build the pyra- 
mids today? 

In lower Broadway, New York, an 
ironworker foreman steps to the edge 
of the structure, waves his hand to an 
engine operator twenty stories below, 
and a five-ton girder mounts skyward. 
Imprisoned steam or a current surging 
through an electric motor would have 
literally tossed the limestone blocks of 
the pyramids into the 


We Should Use Concrete 


With modern devices we could build 
& pyramid in a year. There is no 
doubt that conerete would be used 
in its construction. ‘This would take 
the place of Egyptian limestone, An 
enormous conerete-mixing plant would 
be erected. ‘This would be capable of 
handling thousands of tons of concrete 
aday. A great steel tower, or several 
of them, would then be built. Fresh 
concrete would be rushed to these by 
a multitude of bucket conveyors from 
‘the conerete-mixing plant. ‘The con- 
rete would be whisked to the top of 
the towers and from this point it 
would flow down like water to the 
walls, Unending streams of concrete 
would run down for months, and up, 
up, up the great pile would go. The 
interior of the pyramid might be filled 
with broken stone or sand. The steps 
outside the wall ‘could be filled with 
‘triangular of granite without 
‘engineering difficulty of any kind. 
Given a year’s time, only one thou- 
sand men would be necessary to build 
a pyramid today. They would prob- 
ably receive a wage averaging $4.00 a 
day. This would total $1,200,000. 
‘The cost of labor in the building of 
the pyramid of Cheops totaled only 
$200,000, This is what it cost to feed 
the one hundred thousand slaves for a 
period of twenty years. Times have 
changed. ‘Today there would be no 
continuous period of unremitting labor 


Today, with modern equip- 
ment, at men could build in one 
‘year the pyramid that took hundred 


as in the past. When the pyramids 
were built, the slaves followed out an 
unmereiful grind from early morning 
until the sun had set. Today ma- 
chinery would do all the hard work. 
All the forces we control would 
figure in the construction of the pyra- 


‘construction would be largely amatter of 
‘mixing, conveying, and pouring conerete 


mids today. Electricity, chemistry, 

‘steam would take the lead. Every 
unit of our engineering knowledge 
would take its part. We have gained 
invaluable experience in the carrying 
‘out of great projects, many of which 
are as marvelous as the pyramids, 
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ited hike te’ he, Tractors 


Launching Life-Boat 


Modern methods save time where it counts most 


"TANDING on the seashore on a 
fine day, it is dificult to believe 
that a great storm is approaching from 
beyond the horizon: that in a few 
hours great waves will be racing in 
ith a howling tempest of wind, break- 
ie with almost irresistible force, 
flinging tons of water on high, and 
sweeping the shore in swirling masses 
of foam. 

But all this is known at the life-boat 
station, where the storm signal is 
hoisted. As it grows dark the wind 
increases to a gale, and watchers on 
shore are at last startled by the burst~ 
ing of a colored rocket out at sea, fired 
by a ship in distress. ‘That 'sum- 
mons must be obeyed—and obeyed 
quickly, for there are human lives 
at stake. 

Rapidly members of the crew make 
for the boat-house. The call goes 
forth for horses—ten powerful ere 
tures. ‘Then oceurs the almost. in- 
variable delay of collecting them from 
local stables—delay that may result 
in the bravest efforts being made 
too late. 

‘At Inst the horses are harnessed to 
the under earriage on which the life- 
boat is mounted, and proceed to draw 
their seven-ton’ load down to the 
water's edge. Now comes the task 
of hauling it into the seething breakers 


By P. J. Risdon 


English correspondent for the Popular 
‘Science Monthly 


—a procedure often resulting in drown- 
ing or such injury as to necessitate the 
destruction of valuable animals—small 
wonder, when one thinks of the poor 
brates battling with the waves, stip- 
ping on seaweed-covered rocks and 
boulders, and floundering in deep 
holes. 

Tt seems strange that only recently 
has the idea of applying motor traction 
to the launching of life-boats been 
developed with practical results. The 
honor for the development is due to 
the engineers of the Royal National 
Lifeboat Institution of “England— 
whose efforts have resulted in success- 
ful trials of the caterpillar tractor 
‘illustrated on the opposite page. This 
tractor is driven by a 35-horsepower 
gasoline engine, Hunstanton, Nor- 
folk, where several varieties of beach 
exist, was selected for the trials. The 
first tests were something like those to 
which the “tanks” used in the late 
war were subjected, and included the 
negotiation of sand-dunes and the 
mounting of vertical faces of rock. 

‘The life-boat and carriage were se- 
cured to the tractor, which made light 
work of its task, drawing its load across 
the sand at a'speed of six miles an 
hour, As will be seen, the connecting 


attachment is a rigid braced steel pole 
or strut, hinged at one end to the 
tractor and at the other end to the 
boat-carriage. 

When the first effort at tractor 
launching was made, the carburetor 
and magneto of the engine were not 
properly protected, with the result 
that the engine stopped and the 
mechanie and another man were 
marooned on the submerged tractor, 
and had themselves to be rescued! 
‘Subsequently a water-tight easing was 
provided effectually to protect the 
vital parts of the engine when sub- 
merged in four fect of water. 

‘The modus operandi is as follows: 
‘The tractor draws the boat and ¢ 
ringe down to the water’s edge. It in 
then uncoupled, when it passes round 
to the stern of the life-boat and pushes 
the earriage out into the water. By 
means of a special arrangement of 
ropes and pulleys the tractor then 
hauls the life-boat off the carriage 
and launches it. 

‘Twenty life-boats in England are 
being provided with this practical 
device, which ought soon to supersede 
the antiquated method of horse launch- 
ing, since four men and one tractor 
can do the work of ten horses and ten 
men far more rapidly, safely, and 
efficiently, 


How a Repalling Arc Regulates Itself 


‘HE inventor of a new 

lectric furnace has em- 
ployed a principle that makes 
his device unique. A repelling 
are is used. ‘The layman ean 
understand the principle by 
considering the electric are 
ight used to illuminate city 
streets, 

Here an clectrie current 
is caused to flow across an 
air-gap formed by two carbon 
electrodes. The carbons are 
first brought together and then 
separated. When they are 
brought together a spark is 
produced, and the heat of this 
spark eatises carbon vapor to 
fill the gap when the carbons 
are brought out of contact. 
Carbon vapor is a good con- 
ductor of the electric current, 
and the current continues to 
flow across the gap, generat- 
ing terrific beat and a great amount 
of light, 

‘This furnace operates on practically 
the same principle. ‘The 


or the carbons, however, are 
not mounted ‘in the same 
manner. They ure balanced 
on knife-edges, with counter- 
‘weights attached to the upper 
ends. 

When no current is flowing 
through the furnace, the elec- 
trodes come together. When 
the current is turned on, the 
electrodes repel each other and 
they fly apart, an electric are 
appearing between them. The 
repelling of the electrodes is 
‘caused by the “flow forces" of 
the electric current. 

The are is  self-regulat- 
fing, since an increase in the 
amount of current flowing 
across the are will eause an 
increase in the flow forces, 
which in turn move the 
electrodes farther apart. 

By adjusting the weights 
on the ends of the electrodes the are 
may be regulated within wide limits, 
This furnace has been found especially 
useful in the non-ferrous iron industry. 
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Another Tractor to Lighten 
Freight-Yard Work 


NE sheet of steel no larger than a 


large sheet of cardboard, and not 
much thicker, ean be moved about by’ 
one man without much trouble. But 
how about fifty of these stacked 
together? J, 


The old way to unload af 


to 
use a truck hauled by a nuyfber of men, 
Now the small tractor dod the work in 
a simpler and easier manfler\ It does 
away with all the hafiugginge and the 


straining of gpsclfs, | With greater 
rugkload of she 
pidktghouse floor, and 


the ext load, 

go. there were only 

1 plates of steel pro- 

this country, while 

are more than’ seven 

of the tremendous amount 

enbrgy required to accomplish 

the moving of 8 many sheets and 

plates of steel! No wonder that an 
‘easier way had to be found, 


of water, wt 
tod to the sea 


N order to dh away With amoke from soling of 
ships’ fundels, an Italian invented 
an apparatus consisting of a slightly 
conical doubled-walled sh ed. in 
et part of the funn 


‘pace between the walls i shalt 
into two compartments. Warm through small openings in the 
water from the condenser is conducted side, and also forms a ring or With the greatest ease the little trac- 
into the lower compartment, while the curtain at the lower end through or pulls tricklond of steel sheets 
upper one is supplied with cold which the smoke from the furnace 
furnished from a force-pump. pasiea before it can reach the 7 
smoke enters the shaft at its lower end funnel. When and How a Ship 
and passes through a shower of water, ‘The water is collected into a TeArrested 
warm in the lower part and beeoming conical basin and is condueted to 
cold in the upper part. This causes the sea. 1D you know that if a ship's debts 


ship can be are 
it is not actu- 
‘a writ igynailed to 
her mast, a in is mn board, 
and the ship isnot alam ove wn 


Smallest gy 


HE tiny Eskdale railroad, running 
between Ravenglass and Boot, in 
England, is not a toy railroad, though 
it looks like one. It was origi- 
nally constructed for mineral 
traffic, but is now much used by 
sightseers in the lake district, 
and from Boot many deligh 
ful excursions may be made. 
‘The gage is only fifteen 
inches, and the rails, designed 
for heavy traffic, weigh forty 
pounds a yard. ‘The little loco 
motives are a triumph of eny 
neering skill. ‘The boiler is six 
feet six inches long, the working 


st fhowever, 
TAG not, the 
ship's owner may sue him for 
delay and loss of use. There- 
fore the usual procedure is to 
send the owner several warn- 
ings, as by watching the ship- 
ping-lists the creditor ean fol- 
low a ship's movements. If the 
owner makes no response, the 
warrant for arrest is issued, and 
the ship must submit to her fate. 

‘There are on record cases in 
which crews have been com- 
steam pressure 130 pounds. pelled to order the arrest. of 

‘There are two types of ears. their own ship at the end of a 
One, for summer use, is roofless ite originally to carry minerals, this tiny railroad voyage in order to collect their 
andthe other is enclosed. {sstrongly made, its tow patronized by sightseers wages. 


July, 1921 


Music in the Zoo 


HE old saying that music has 

charms to soothe the savage breast 
may be true in some eases, but a recent 
demonstration at the Central Park 
menagerie in New York city failed 
prove its truth in the case of 
animals. 
‘When some musicians, 


crowd of onlookers {mayfhave had 
something to do with their @xcitement, 
as well as the noisy jazz, which 
‘seemed to arouse the animals. 

According to Dr. E. L. Scott, of the 
Department of Physiology of Colum- 
bia University, one of the scientists 
Present at the experimental demon~ 
stration, the results as a whole did not 
indieate that the musical noise had 
any very pronounced 
effect, although the 
behavior of some of 
the animals was un- 
usual. 

‘The polar bear ex- 
hibited astonishment 
when the trombone 
and clarinet began a 
duet. The bear at 
first sat up in the 
attitude of a dog when 
it begins to howl. Its 
jaws opened, and 
‘there was a nervous, 
trembling movement 
of the cheek muscles, 
and he looked as if he 
would like to howl if 
he could. Instead, he 
stood up and began to 
sway excitedly from 


Playing 
‘with stoitd indifference 


Lifting and Weighing at One Operation 


weighing has alw 
problem. 


iat, bihds the goods together. 
Th this way the lifting and the 


weighing are done at the same 
time. While the load is 
placed on the freight-ear a clerk 
jots down the weights. 

Each scale is equipped with a 
tare beam that automatically 
deducts the weight of chains, 
hooks, boxes, and the large 
lifting electromagnets. 


{t was the most indif- 
fret ‘the animals. He was 
perfaps s¥facious enough to know at 
ong that the whole thing was a 
joke. 


‘That a dog is keenly sensitive to 
music is well known, but what are the 
emotions aroused? ‘Does it howl for 
joy or for pain? “Are some primitive 
‘emotions wakened that touch its racial 
memory and bring back the mystical 
terror of the wilderness, the same 
emotions that make a’ wolf howl 
in the wistful loneliness of the moon- 
light? 

‘These are questions that future ex- 
periments may help to solve. 


music had little visible effect on this 
who accepted sweet strains and jazz 


chic that can ey FG 
chifle lanying ‘ 
Smfll Gardens’ 
in 


A 
WEED sees re to be pl 


planting in, 
lel rows. 

It consists 
compartme pi 
haw an if at the bottom, the wise 
of which can be regulated according 
to the size and quantity of the seeds, 

‘The contaiper rests on spiked wheels 
and is pushed by means of a handle, 


Part of a 
a Nose 


moved. The next step wi 
cut a bit of bone from one of 
‘the man’s left ribs, and to in- 
sert it in place of the bridge 
that had been removed. 

When the physicians had 
completed the operation, the 
patient's appearance was so 
changed, and so much for the 
better, as to make him almost 
unrecognizable. He — could 
breathe perfectly, and his health. 
was therefore improved. Alto- 
gether the operation was a 
great success. 
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' Discovered: a New Phenomenon of Electrical Attraction 
It will lead to interesting industrial. developments 


‘NEW electrical phenomenon of By Alfred Gradenwitz veloped by the use of this new prin- 
attraction has been discovered Cple, A constantly rotating’ metal 
by two young Danish engineers, turned on or off. When the current is core is covered with gelatine. A thin 
‘A. Johnsen and K. Rahbek, It is a on, the metal digk,will be attracted to metal band is pulled tightly over thi, 
discovery that will eventually lead to agate disk, will turn with it. One end of the sheet-metal band is 
new commercial and industrial devel- pen ‘ee Cah yet springs that keep it 
opments, since it has been found vill ceape and the agate disk ‘opposite end is connected 
sible to apply the phenomenon. itself from the metal disk. 
‘At present we are familiar wit ment fs really a eluteh con ‘a receiver. The flueti 
forces of attraction that elects t led $ this me from a telephone tr jer is 
in nature. We have je at A telephone a et eon 
tion and electrostatic attr: mn. i re m be~ 
Let us imagine (the illujtra- vi ‘metal 
tion in the center of the will il ve current. 
help us) that we have a slightly constantly pulling 
curved sheet of metal. This tion, while 
metal will "be covered on one between the band 
side with a semi-condueting sub- 's revolving drum (that va- 
stance, such as gelatine. Close rien with the voice currents) is 
to the surface of the gelatine an- ‘trying to pull it in the opposite 
other flexible piece of sheet metal direction, This causes the metal 
is arranged. The terminals of a band to vibrate in sympathy with 
440-volt generator are connected the voice currents, and the voice 
with the metal plates. The one will be reproduced at the dia- 


that ia not in actual contact with j phragm. 


‘the gelatine (in this case the 
Only a Small Current Needed 


aluminum. foil) will be drawn 

toward the gelatine with con- 

siderable force. ‘The passage of ‘The intensity of thin new force 

an infinitesimal fraction of an of attraction is tremendous, con- 
sidering the small amount of cur- 
rent necessary, The passage of 


ampere from plate to plate 

through the gelatine will cause 

this attraction, The action 1,000,000 amperes from plate to 
plate through the gelatine will 
cause an attraction sufficient in 


ceases when the current ix turned 

off. This attraction js the new 
intensity to overcome a weight of 
nearly two and one quarter 


force discovered by the Danish 
poungls, ‘The new phenomenon 


engineers. 
How the New Force Is Applied may be better understood by 
reference to the attraction that 

A number of semi-conducting exists between the plates of an 
substances may be used in place electrostatic condenser. ‘These 
of the gelatine. Agate and slate 
hhave been used successfully. ‘The 
diagram shows an agate disk that 
forms part of a special electric 
relay. ‘This may perform any 
mechanical function when the 
current in an electrical eireuit (of 
which it forms a part) is either 


‘pont -openareD 
Okc Goser 


are drawn toward each other 
with a force that increases in- 
versely us the aquare of the dis- 
tance. Reducing the distance one 
third inereases the force nine 
times. ‘The same law appears to 
hold ‘true for this newly dis 
covered attraction. 


4 
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Shipments that Write Thei 
How the barograph can be used in business 


By John Edwin Hogg 


HEN a barograph is spoken of, 
‘most of us think only of a de 
ate little instrament that 

used for recording altitude, A baro- 
graph is nothing but a recording 
barometer, Recent experiments have 
revealed that it is possible to use the 
barograph as an sid to commerce in 
the production of records of every 
form of travel by land and air, com- 
puting the average time consumed in 
any given journey, and tracing the 
movements of delicate and costly ship- 
ments. 

‘The range of the commercial appli- 
cations of the barograph has been 
widened by a series of experiments 
conducted by Dr. Ford A. Carpenter, 
of the Department of Meteorology and 
Aeronautics of the Los Angeles Cham- 
ber of Commerce. Numerous baro- 
graph records have been made covering 
trips by airplane, automobile, horse- 
back, afoot, by train, interurban elec 
tric, free balloon, dirigible, and almost 
every other practicable medium by 
which human beings and merchandise 
travel on land and in the air. 

Barograph records have been worked 
out to such a degree of accuracy that a 
glance at them suffices to tell just what 
method of travel was used. Similar 
records, if applied to. shipments of 
costly merchandise, or to merchandise 
where the element of time consumed 
in transit is of great importance, will 
show ua just how the shipments were 
handled. 

‘Twenty express packages might be 
sent out, each consigned to a different 
destination, and to be forwarded by 
different modes of travel, If a baro- 
raph were placed in each package, 
and the records compared after 
reaching the destinations, we could 
tell instantly which parcel traveled 
by airplane, which one by train, by 
motor-stage, or other conveyance. 


Time and Elevation Recorded 


‘The elements with which the 
barograph deals are merely those of 
time and elevation. ‘The spaces 
between the vertical lines of the 
record represent time, and the 
spaces between the horizontal lines 
represent elevation, ‘The clock 
mechanism may be calibrated to 
operate for twenty-four hours or 
more. Let us suppose that we wish 
to record the movement of so valu- 
able an express shipment as a 
motion-picture film. A barograph 
is set in motion, and wrapped with 
the package in New York. The 


il favfaéf 


mechanical record of its travels begins 
at once. If the package lies in the 
express office for half an hour before it 
in taken to the train, the fact will be 
registered. ‘The barograph places a 
dot on the chart every two minutes. 
During the period that the shipment 
remains stationary fifteen dots will be 
placed in a horizontal line across the 
paper, because during the interval of 
half an hour the instrument will regis- 
ter a dot every other minute at a 
stationary elevation, which will be 
shown as sixty feet—assuming that 
sixty feet is the elevation above the 


Cooneny San Lego Walon 


‘The word “barograph" immediately 
reminds one of aviators; but. 


sea of the New York express office. 
If the package is then put in a wagon 
to go to the railrond station, the in- 
strument will immediately begin regis- 
tering time with relation to the vary~ 
ing elevations that the wagon is driven 
over. 
paris speed with which the, dots ap: 
with relation to the changes of 
Slevation ladleate: whether the pack 
age traveled in a slow-moving wagon 
ora motor-truck. If the package then 
lies in the railroad station for half an 
hour, the barograph will record another 
thirty-minute period at a stationary 
elevation. 


It Even Keeps Tab on the Trains! 


Just as soon as the parcel is under 
way in the express car, the barograph 
begins registering time in relation to 

railroad elevations. 

At the end of the journey we have 
simply to compare the barograph 
record with the railroad time-table 
to discover whether the train was 
‘on time when it reached its destina- 
tion. Similarly, if the train was an 
hour late at Buifalo, but arrived at 
Detroit on time, that fact will be 
clearly shown on the chart. 

Since it is safe to assume that no 
two cities in which the train stopped 
will have identically the same eleva- 
tion, and that the barograph has 
recorded the length of time of the 
stops, and the contours of the earth 
between stops, there is no possibil- 
ity of mistaking the identity of the 
cities represented by the stops when 
reading the chart. If the record 
is taken between points where the 
earth's contour is rugged, the chart 
will show numerous prominent and 
sudden changes of elevation. 
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ach Kova BE 
Staging the Jutlarid Naval Battle for the “Movies” 


‘Drawn by W. B Ramon, by carte th heal Fes Reming Company ai he Beith intrusion! Fs ed, 


The Jutland Film 
Tn'The snaking 


'HE naval battle of Jutland was one of the few great thousand movements of the vessels by hand. Only sixty 
events of the war in which the “movie” man did not feet of flim was required to record this movement, which 
figure. 


certain maneuver of the English fleet required eighty to get the effect of an aerial view 
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Teaching Tricks to a Tal Y 


It’s easy, but it requires infinite patience - 
By Latimer J. Wilson 


OY RUSH, of the Ringling moving in a circle, After 
Brothers and Barnum & Bailey a few mishaps the monkey 
Circus, ean train a dog or a found that he could stay aboard 

monkey in six weeks. In the “big- by balancing himself, and that 
est show on earth” the audience sees it was easier to keep his balance 
a fluffy little dog balancing himself up- going around in a circle than in | 
right on a slack-rope. The dog puts going straight. Finally the rope 
hhis fore feet upon the rope, then was removed and Joe rode 
mounts it with his hind feet, and for around by himself. 

an instant balances himself on all Three stakes painted white 
fours. At a word from his master he were planted in a row, and Joe 
stands upright, cleverly keeping his was piloted by the guide-rope 
balance on the swaying rope. 

How did he learn this trick? 


First. he. wan taught to 
stand upright on the floor— Se eee 
fan easy” trick taught to dg kar chowel wes touche Oot 
many dogs. ‘Then he was feat by degrees 


made to stand upright on a 
large rope stretched upon the 
floor. 

Rush holds a thin light 
eune and speaks to the ani- 
‘mal in a firm tone, but with- 
out a trace of anger. A dis- 
play of anger spoils the work 
of days; for dogs and mon- 
keys are very high-strung, 
temperamental creatures, 
quickly responsive to the 
moods of people. When the 
dog had learned to stand up z 
‘on the rope on the floor, the Finally Rush could stand in 
rope was elevated a short ‘one spot and give the com- 
distance, Great patience Monkeys and dogs are high-atrung and tem- mands and the monkey 
was now required to keep Rerawental. Their trainers must never would obey. He remembered 
Sin Palisa. We econ Show any trace of anger ‘what was wanted of him. 
found it more difficult to Dogs and monkeys ean be 
stand upright on the slack- ‘taught tricks when they are 
rope than on a rope laid on about a year old. ‘The train- 
the ground. After half an er wanted to teach Joe how 
hour of failures the dog for a to juggle plates, First, Rush 
moment succeeded. Then sat him on top of a tall stand 
Rush patted him. Oceasion- and leashed the collar-rope 
ally after a successful exhibi- s0 that Joe could not get 
tion Rush gave the dog a very far away. Then four 
small piece of meat, a lump ‘wooden blocks about an inch 
of sugar, or something as a thick and five inches long by 
reward, In the case of Jocko, three inches wide were tossed 

at Joe one after another. At 
first the monkey warded 
them off to prevent them 
from striking bis face. Rush 
continually commanded, 
“Joe—Joe,” each time 
throwing a block. At last 
Joe caught one of them, and 
Rush patted him affection 
ately on the head. Within 
half an hour, after Rush had 
made about forty trips pick- 
ing up the blocks, Joe caught 
all four of them. The first 
attempt to teach him to jug- 
gle was declared finished. Joe was pat- 
ted and kind things were said to him. 
Then he was given a raw sweet 


so that he would circle 
around one after another. 
joe! Joe!" Joe!” com- 
manded Rush, pulling gently 
‘on the rope on the side he 
‘wished the monkey to travel, 
When the guide-rope was 
removed, he still gave the 
ids, simply the 
* firmly uttered. 
He always stood in front and 
‘on the side that indicated 
the direction to be followed. 


“How did you teach Joe 
[a monkey] to ride a bicy- 
ele?” Tasked Rush. 

“Well, Joe was first taught 


to sit upright in a small 
chair. Then he was taught 
to sit upright in a little tri- 
eycle, his feet tied to the 
pedals. As the tricycle was 
pushed around the room, 
Joe learned the art of pedal 
ing. Next he was placed on 
a small bicycle, a guide-rope attached 
to the collar around his neck. ‘This 
guide-rope, which I held, kept Joe 


potato. At this he grunted 
Joud approval and went into 
his cage to enjoy it. 

‘There is no use telling a dog 
or a monkey in long sentences 
what is wanted of him. Call- 
ing merely his name, but in a 
tone of voice that demands 
obedience, is what counts. The 
tone of ‘voice carries more 
weight than the meaning of 

is said. The trainer 
should know from the start 
just what he wants his charge 
todo, Any uncertainty in his 
own mind only confuses the 
creature. Rapid success in 
training depends upon making 
the animal understand what is, 
wanted by repetition until he 
ets it firmly fixed in his head. 
Later it becomes merely a mat~ 
ter of memory and association. 
A good performance ix asso- 
ciated with reward; a bad one 
receives censure in’ tones that 
fare unmistakable, But there 
is no inbumane treatment; no 
exhibition of bad temper. 

Monkeys respond quickly to 
the instinct of self-preservation. 
Joe was riding his bicycle in a wide 
curve, and realized that collision with a 
box near the wall was imminent. As he 
approached the box he threw out his 
arm and warded off the blow of im- 
pact. 

In this particular the monkey 
differs from the clumsy bear. A 
bear would have ridden full force 


into the wal 
save himself. 

Would you like to teach your dog a few 
tricks? Watch the dog- and monkey- 
trainer who has had a score or more 
years’ experience in training small ani~ 
mals. There is just one thing that is 
essential, and that is patience, without 
that, all hope of success is futile. 


without any attempt to 
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Valuable Fertilizer 
FoundinAustrianCaves 


USTRIA is a country of 
many caves. It has been 


discovered that in many of the 
‘eaves among the Salzburg Alps, 
expecially they Dachstein and 


th them is strongly 
impregnated with a readily solu- 
ble phosphoric acid. An expert 
declares that “the exploitation 
of even a small fraction of this 
fertilizer should produce material 
of sufficient value to cover Aus- 
tria's entire war debt.” 

The Austrian government has 
passed a law declaring these 
masses of guano to belong to the 
government. Unfortunately, this 
material, in spite of its richness, 
cannot be delivered immediately 
to the farmers whose lands are 
crying for food, since it contains 
certain substances. that. are in- 
jurious to plant lil Chemis: 
fand physicists must. study’ the 
Aeposits to determine the best 
method of extracting the useful 
elements. 


Photography Comes to the Aid of the 


HIRTY-TWO," mumbles the tailor as hg wraps a measur- 

ing-tape around you; then he tackles 

another. No wonder menghate to have their 
‘Now, however, with 

measurements 

back to the ear 

from these 


off with white lines 
horizontally. ‘The 


the body aid the tailor 
in his Falculations. 
How does the tailor 
calculate the actual 
circumference of your 
body at various 
places? He takes the 
front and side dimen- 
sions, adds them to- 
gether, divides the 
number by two, and 
multiplies the results 
by 3.1416—the nur 
ber in mathemati 
that denotes the ratio 
of the circumference of 
a circle to its diameter. 


the side view are photographed 
folks ciate jor eae 
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To Tell One Typewel Mba 1 (OM 


By Alfred Gradenwitz 


HE issue of many: legal 
eases turns on the author- 
ship of a given sample of type- 
writing. Now, though by no 
hopeless task, the 
ion of | typewriting 
affords incomparably greater 
difficulty than that of hand- 
writing, According to Profes- 
sor W, Scheffer, a microscopist 
who acts as’ legal expert 
in such cases, the first step 
is to ascertain the general type 
of writing—Roman, Gothic, 
italics, imitation of “handwrit- 
ing, ete. Then comes a closer 
analysis, partly by means of the 
microscope. 

It should be considered, in 
this connection, that a given 
sample is the product of a num- 
ber of different factors. Apart 
from the form of type, the mechani 
cal arrangement of the type levers 
and letters and differences in. the 
arrangement of the various letters 
of a given machine should be taken 
into account, ‘Then comes the per- 
sonal factor—the variable strength 
id uniformity of touch and the 
speed of the typist—and, finally, the 
structure of the ribbon, which is 
liable to alter the form of indi- 
vidual letters. 

In investigating the letter types 
of a machine, the expert ean resort 
to one of two methods: He ean 
inspect the types by means of a 
magnifying-glass, either in their 
natural position ‘or after removing 
them. 

‘The second method, generally 


fant —the varying strength and uni 
formity of touch and the speed of the 


typist and also the ribbon structure 


machines. “Although they appear alike at 
first glance, the scientific exaroiner would 
beable to demonstrate thee dflerene by 
factual measurement 


man man 


er 


‘type spacing may be determined 


the most delicate details in the 
shape of the types. 

‘The A in most machines with 
a horizontal A-lever shows a de- 
cided tendency to strike double. 
When the A stands beside a 
letter with a vertically swinging 
lever, its relative position may 
be higher or lower, according as 
the typist is writing quickly or 
slowly or striking hard or soft, and 
the same may occur in connection 

ith other letters. The relative 
position and alinement of letters, 
therefore, does not allow the kind of 
machine ‘to be ascertained, though 
it may afford a useful elue as to the 
identity of the typist. 

Professor Scheffer also uses a 
special gaging process. On the 
basis of the dimensions of the cor- 
responding parts of the machine, 
as ascertained by the most careful 
measurements, in conjunetion with 
measured samples of typewriting, 
he prepares a photographie grating 
into which the writing of a given 
machine fits exactly. If, now, the 
sample at issue, on being covered 


preferred in fixed-type machines, 
consists of removing the ribbon and 
substituting a sheet of high-class 
carbon paper. ‘This will bring out 


Listening to Heartbeats by 


HYSICIANS in New York city 
‘may now listen to their patients’ 
hearts beating in San Franeisco. ‘The 
heart produces a delicate sound thi 
may be heard by a person placing his 
hhegd on the patient's chest. 
Phe vacuum tube that makes pose 


‘Words made on two machines of the same 

manufacture. The type on one lined. 

fectly, while that on the other did not. 

is important in the identification of 
typed documents 


the grating, is found to fit 
into it accurately, there is evidence 
of the sample having been written 
‘on a machine of the same make. 


Radio 


sible the long-distance listening just 
mentioned is a new stethoscope. It 
amplifies the sound of heartbeats elec- 
trically, and they may be made so loud 
as to be al i 


less telephone-transmitting outfit. 
When medical men meet, the heart- 
beats of a patient may be made loud 
enough to be heard throughout a large 
auditorium. 

‘Two hearts seldom beat alike (there 
is no sentiment about this), and medi- 
cal men can often diagnose certain 
ailments by simply listening to the 
heart action. 


Making Money Out of the Bamboo Shoot ,: 
i 


It rivals American sweet corn in flavor 
and grows at the rate of a foot a day 
By Captain H. P. Sheldon 
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GIANT grass four inches 
thick that grows a foot a 
day until itis fifty feet high 

—such is bamboo, Its sprouts 

rival our sweet corn in succulency 

and flavor; its towering stem will 
furnish timber to make furniture, 
fans, and fishrods, tent-poles, trel- 


lises, and toothpicks; its graceful 
outlines and green and golden 
beauty rival that of the yyhite 
bireh, 


Init any wonder that the 
of Plant Industry of the 
States Department of Agrheulttke 
encourages the cultiv 
fast-growing Oriental 
You first. encountef{ bi\mboo us 
an edible in that @hinsp” dish 
Known as chop suey. "It jx mor- 
sel of firm, yhylesome tof Pure 
delicate tlafor, 
sprout. Hftherdy Af 
lied upon finport 
boo sprous, but m 
the fresh hiyfne-Qpown artis 
F o¥fn plipatations. 
he .befiboo is already 


Manigrant? 


rica hus 
yerved bam= 


Another profitable 
grove is ldcated at Avery Island, 
Louisiana, ‘The plants were intro- 
duced first by a Cuban rice-planter 
some thirty years ago, and later, in 
1902, David Fairchild, a plant explorer 
for the United States Department of 
Agriculture, sueceeded in introducing 
other sprouts. The bamboo finds our 
Southern climate and moist soil 
friendly, and there now remains no 
question as to the adaptability of the 
giant grass in the Southern Atlantic, 
Gulf, and Pacific states. 

One plait will form a grove, for it 


grows and spreads much in the man- 


ner of its smaller cousin, asparagus. 
Tt needs no cultivation whatever, once 
it is established. An acre of bamboo 
will produce one thousand sprouts 
each year for forty or fifty years. 

A few days ago, Secretary of Agri 
culture Meredith received a package of edible shoots from 
a Louisiana plantation that Mr. Fairchild started. Mr. 
Fairchild, sponsor of the new industry, and perhaps better 
informed on bamboo than any one else in America, says this 
about bamboo culture: “The high food value of the bamboo 
shoots—about equal to that of the onion—their earliness as 
a spring vegetable, the fact that permanent plantations can 
bbe established and that the timber from the uncut shoots 
has an increasing market value, makes me confident of its 
successful introduction into American horticulture.” 

In preparing the shoots for the table the brown 
outer husk is stripped off, the tender sprout sliced 
lengthwise, and boiled for an hour in salted water. It 


‘The small shoots have a delicious 
taste and. are very healthful. 
“Here you see a plateful of shoots 
that have had’ their buss re- 
moved. One of the shoots, how- 
‘ever, is ail in the hake 


is served with drawn butter. 

A description of its industrial 
value would run into as many 
paragraphs as a treatise on the 
value of our native pine—but 
there is this difference: genera- 
tions of man must come and go 
while a pine sapling reaches ma- 
turity, but the bamboo achieves 
the sime result in a space of 
months! Its hollow construction 
and impervious surface make it 
useful for drainage and water 
pipes and for uny framework 
requiring extreme strength com; 
bined with lightness and resili- 
ency. ‘The long fibers are ex- 
tremely tough and pliable and 
are well suited for basket-wea 
ing and barrel-hoop making, ete. 

‘The plant-loving people of the 
Far East have long recognized 
the peculiar, graceful beauty of 
the bamboo as a feature in 
their landscape grouping; its slender 
height, delicate coloring, and feathery 
foliage are unusual even in a tropical 
Inndseape abounding in variegated 
plant life, and as a place in which 
children can play, no other spot ean 
rival the deep green shade of a bam- 
boo grove, 


Thi cae made ey of tain 
sce Sn Se 

ee 

SIS 


uly, 1921 


Photography Becomes a Detective 


Two glass plates superposed show what 
paper has been taken from your desk 


UPPOSE that a complicated ma- 

chine ia to be drawn—a new type 

‘of locomotive. Suppose that the 
designing engineer modifies the con- 
struction from time to time, He 
changes the position of a connecting- 
rod here at one time, or the position of 
a lever at another time, dispenses with 
a gear, inserts a spring where there was 
none before. Perhaps it becomes nec- 
essary to make a new set of drawings. 

‘The changes indicated may be s0 
slight that only by the most minute 
comparative study ix it possible to 
determine what changes have been 
made. So, too, during the construc- 
tion of a huge office building or a 
bridge. What progress has been made 
from day to day? Mere inspection 
will not supply the answer. 

‘Mr. M, H. Stillman, of the United 
States Bureau of Standards, has de- 
vised a simple photographic method 
that makes it easy to spot these slight 
changes in drawings or structures at 
once, 

Take a stone wall, for example, 
a rather loose structure of almost in- 


What Stones Have Been 
Shifted in this Wall? 


few somes have been 
placed and a soft felt st ‘on 
2 stone was removed before. the 
Second picture was made. "Study 
the photographs and sce if you can 
‘etect the difference. ‘The hat will 
help you. 

‘Look at the black photograph 
just below and you can detect the 
hanges at once 


The Telltale White Streaks 
and Spots 


feo photogs appening ot the 
et ae 
isomers 
Se aati 


bot register, white streaks and spots 
appear on the print here 
‘duced. ‘These white streaks 


‘ample, was removed after the first 
Photograph was made. Tt appears 
ea white spot on this picture 
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general line. Suppose that stones are 
added or removed. Mr. Stillman 
makes a photograph of the wall on one 
day and then another photograph on 
some following day, From one of the 
negatives he makes a positive on glass, 
This positive is placed exactly over the 
other negative and a print is made. At 
‘once the changes are revealed by 
tether dark or light patches against a 
uniform backgroun 

If no changes have been made, the 
light portion of one plate registers with 
a corresponding dark area on the other, 
and conversely. When changes have 
been made between exposures, the lack 
of correspondence between the dark 
and light regions of the positive and 
the superposed negative are at once 
apparent. It is readily appreciated 
that by this method hours of pains- 
taking labor ean be saved, 

Apply. this method ‘to a desk 
Jaden with papers and books. You 
can tell at once whether any one has 
shifted them about or removed some of 
them, 


shown in these three photographs 


the principles explained in the article, indicates by means 


ef which photographs are taken. This application is of the white spots what changes have taken place between 
the interval when the first two photographs were made 


‘The Tractor as a Stump- 
tar 


‘of stumps or trees in any 


other Way.. Its much cheaper and safer 
than dyhamite. 
It in L constdyt source of wonder to 


farmers how they managed to get along 
bofore the tractor was invented, Certainly 
they had to work harder, 


Resuscitating the Drowned 
by Machine 


"To Ritacitate persons who have been 
drowned or who have been otherwise 
asphyxiated, the chest is thy 


fof the lunge 
fa brought 
‘about by the 
changes in 
‘the position 
‘of the body 


Paddles Made of Metal 
for Swimmers 


REMINISCENT of Roman conquerors 
fare these shield-shaped paddles. But 
they are not intended for the gentle art of 
self-defense; they are meant to increase 
swimmer's ‘speed, in emulation of the 
webbed foot of the duck, 

It is very simple to understand that a 
flat surface, not too heavy, will offer a more 
‘effective resistance to water than the 


and. that a woul "Gh 
iden, 
or afsinum, the 


through, th 


speed by sib. 

‘They| 
rolled edge givit strength. On 
the undif side afe two loops, also of metal, 


through Which tle first and third fingers are 
thrust. If you would like to increase the 
power’ of your swimming-stroke, here's 
your chi 


Harnessing the Wind 


TYYEARS azo, ind power was commer- 
cially possible. It simply had to be, 
since there were few other sources of power. 
‘Today we get most of our power from coal 


hundred and seventy 
seven installations was 
made. Eighty-seven per 
‘cent of these had worked 
satisfactorily for, periods 
up to eighteen hundred 
‘years. Wind-power in- 
Stallations are now made 
in Denmark for the gen- 
eration of electric power 
in small communities. 


™ 


HIAYE you noticed 
left the farm any 
Ttappears nowadays, 


‘well able to stand the 
bySheavy trunks, Each 
‘corresponding mudguard that 
‘keeps the trailer clean, 

Usually this very ‘useful accessory to 
automobile equipment is painted to match 
the limousine with which it is used. Note 
the strong coupling-bar that connects the 
trailer with the limousine, 


Buy a Cabinet for Your 
Small Phonograph 


WEEN you buy,» phonograph, 
price is governed ax much by, 
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It Stops Boiling when 
the Coffee Is Made 


"JS the coffee done?” ‘That's a 
hhard question to answer. 
Now, however, there is a coffee- 
pot that stops functioning when 
‘the coffee is done 
The pot is divided Jnto two 
sections, separated by 
partition. Throug! 


A Bird’s Nest Built in a 
Pair of Shears 
“TBE tiny Bewiek’s wren who 


built the nest below chooses to 
‘dwell near farmhouses in many 


out-of-thg 


fe nef here shown was made 
of tay, weed stalks, and foathers. 
It was placed between the blades 
‘of the shears that rested on a 
rafter, 

Aside from the musie with 
which these diminutive birds 
please all listeners, they rid ar- 
‘dens of some of the worst pests to 
agriculture, and boys should be 
taught not to destroy them. 


Each Motorist Ferries Himself 


“THBRE Is ferry-boat on the Thames, 
England, that has no Charon to guide 
it from one bank to the other. It was built 
to enable motorists to get across without 
taking the usual roundgbout 

operated by the motorgt his 


aren 
iB 
slot 


Af This chain runs from bank 
ts over' the teeth of three 


himself, as shown in the 
‘below, sets these cog-wheels in 
das & rerult propels the boat 

‘Suppose the boat is at the other side 
when a motorist wishes to use it. ‘There is 
‘a winding wheel at each bank that enables 


Butting the Coal-Cars 
FOR butting coslcars up an incline, a 


‘2 small valley between the 
triples, The empty coal-car rolls on, takes a 
fty{ng switeh, and goes over to the empty 
track. 


‘The Lincoln Highway’s Surfaces 


“ACONTINUOUS highway from the 
‘Atlantic to the Pacific, open to lawful 


types. of surfacing employed, 
with 422.34 miles of conerete, and ending 
with 3.3 miles of sand. 


American Fruit in China 
ONE ,nuarter of all the people in the 


‘world live in China. And there is not 
‘enough fruit in the country to supply them 
all. Hence Japan and 


& the 
‘were the only ones who 
to buy fyuit. But the wage- 
ability of the Chinese laborers has 
‘been slowly increasing of late years, and 
American growers anticipated” ah ‘ever- 
increasing market in China.  Butyalas, for 
the poor Chinese, the failure of their own 
crops will prevent them buying anythi 
tote than the meres necessities for some 
time to come. 
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Back and Forth as It Sharpens 
the Blade 


BUALLY It is when 


You Can Stick Pins in This 
Self-Healing Rubber Ball 
FLERE is ball that i bulletproof, 

pin-proof, and dog-proof, — It is 
made of very live rubber with a light 
coating or skin like tha on any other 


rubber ball, while the in\grior is made 
of spongy rubber. 


A’glance at the Ryove\picture will 
convey an idea tt Ne ball will 
as dogs often 

‘onl fbr a while, mo harm, 


‘A Daft inflated’ with air 
wich abuse. A tiny pine 

@ air to leak out, and 
the ball\at once loses its resiliency, at 
the samdtime losing ite value as u play 


dependent of outside help, 


‘An Adding-Machine for the Blind 


thas been invent 
the blind ean very 
of auch a machine, 
the invention of a 
and all of the 


rkweasily an quickly, his 
ver the keys as if he had 


al glass over the numerals has 
been removed and the original figures’ 
fitted with the 


for Churning 


PICTURED shove ina gar 
that not only ulti 
crops, but that also churns, 


Beware of Argentine Ants 


RGENTINE ants are such pests that 
‘when they decide to invade a house,two 
look 


thing. 
"This unpuncturable ball, oF rather, 
ball that heals itself, is very popular, 


The Weeping Doll 


“TE ou have tears, prepare to shed therm 
now," says Mary to her doll, Where- 
upon she squeezes a bulb that is concealed. 
in the dall's back, and two Inrge tears gush 
forth from the doll's eyes. 

Such is the new crying doll recently in- 
vented by George J. Hoefler, of Stapleton, 
New York. = 

‘The doll’s head i entirely hollow and 
‘watertight, except for two xmall holes in 
the eyes. 

‘A large cork fits in 
through it runs a tu) 


‘The Red Cross Above the Ship 


HISSPITAL ships of to-day mast 
‘wear a red cross not only’ 
‘side and stack bat on topf Ti 


‘eighty-five feet long and has a 
beam of sixty-one feet. There 


This Fountain-Pen Winds Up are eight deals inal, and they 
fre connected by three elevators. 
Like a Clock ‘The laundry on board will handle ‘They've Found a Use for 
TT Hs fountai-pen wind sand pices of wash & Old Shells 


eight-day clock. 
TLLIONS of shells of all sizes 
were left over from the war. 

An Englishman has invented 


the end of a 
out several 
the pen 


foon-pouhd Mweffpnel 
ichable head of the 
4.5 bhaMH® divided into two pieces 
justa little forward of the shoulders 
wuntaih-pens in general have that normally screw on to the body. 
‘a lot of awoar words to be ‘The portion that serews into the 
‘but this little pen has main body of the shell is bored out 
its place among the better /| to a suitable diameter and re- 
yf write when you a placed to form a gland and guide 

for the ram. 


Clasp the Grafted Bud ‘Twisting the Wire's Tail 


HEN a bud is grafted to a ‘VERYBODY is familiar with 
tree, the resulting wound those flat picces of cardboard 
must be bandaged until it ‘or wood that ean be transformed 10 


invented a “buddi 


‘operated with 

a Glothpspin. ug twlatis easly undone 
"ma this, S. F. Bauwens, 

sper ge then * deriey, has invented a 

Cop a wiretwister resembling) a brace-blt. in 

clophealine. This ne To Save the Lives of the = form, but in place of the bit isthe twiater, 

fegommodate the bud, and the ends of the Children of France with jaws to engage the wire, and cut it, 


‘spfing are firmly joined. 


after which the twist is pushed down flat, 


GINCE the war the Freneti government 
hhas issued almpast hysterical appeals to 


ty, nfant 
mortality’ France could add one hundred 
thousand to its population yearly. The 
‘more intelligent of the population is asking, 
therefore, what is the use of rearing large 
families if their lives are not safeguarded 
ty the utmost efforts of the government 


sive mothers better care, and to surround 
new-born infants with every posible pro- 
tection against disease and death. This, 
{n our opinion, is the right track—salvage 
rather than mere production. 


a 


Use a Headlight at the Piano 


HERE, 3 heaaloht that i tera 
head light. It is a light that you 
wear on your head. ‘The wiryyand battery 

rn around 


are concealed in a bndea 
the forehead, and the Ket ds out 
in front. 

‘This lap w4 ly voted after 
the iden ipa Neat has also. 
been adghtd bApipiclkns, surgeons, ant 


‘value to them being 
dis are free. 

provided with a lash-lamp 
ve to be held in the hands. 
‘Thi picture \bove shows « itl playing 
the pidno by the light of her lamp; she ts 
well able to ace the keys and’ rouse, 
although the rest of the room is dark. 


An Electric Light for the Use 
of Firemen 


‘TTH hia old oil lantern, the fireman 


always took a gret chance when he 
‘entered a gas-filled ‘An explosion 
might occur, 

‘The fireman's littl eetric flashlight 
shown below is in every way. 
‘Tho awitch is cot 
handle, The 


‘spread or cogent 


Carry Your Bath-House with You 


of five hundred 
Collier thought: 


PLVING in» countey 
Takes, Virginia W 


first thought in 


carrying the 
gested by a box- 

developed sMnilar 

stand on enf, 

uprigh oun 

top ;pport and ma 

f ¢ the task of mi 

upAgint jgfted so that the whole structure 
wo 0 smaller dimensions 


‘TH resulted as in the cabinet shown, 
the wlble folded and carried in a case the 
length of half the uprights. 


Where Your Time Goes 


DOES man accomplish much in bis three 
‘core years and ten? Some interest- 
ing ealeulations have been made to find 
‘out what a man does wit 


Basing these ealeifgti sixty years 
(counting out the fink ten ides of life as 
bh receives 

juties), somebody 

‘nly made the chart 

according to this 


21 years, 8 months; “he 
yonths in church. ‘The chart 
leven goes into the details of tooth-washing 
land shaving, and arrives at the conclusion 
that there is left for pleasure § years and 11 
months. 
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ked, she emptied. the 

. wiped it dry, and put 
it hae) Her lunch then was 
ready, 

‘Of course, the hut is made of fireproofed 
material. Would it not have been easier, 
though, for her to have earried a small pot 
with he 


her heat 


Buried in the Air on the Island 
of Vancouvei 


N a small settlement oF 
Island, the native 

dead in a singular 

hardly the word, win 

put below the grou 

high above the 


Vancouver 


figure at the 
y also be found 


fre is another corpse 
natives’ belief, those 


Lup as protective fetishes 
1d, very consistently, th 


pepettt 


fa 
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A City Advertising Idea 
in the Country 
LE" Wh 


rountling high buildings hi 
vertisers to use the roof 
ullt a “for sale” sign out of boards and 
‘rected it on the roof of his house. The 
letters were painted white, and since 
they were four feet high they could be 
plainly seen from the main road. 


Both a Weeder and a Cultivator 


“THIS device, a big help to the small 
farmer, is a weeder that cultivates as 
ft weeds. Tt is adjustable in widt 


Hams Smoked the Modern Way 


LD-FASHIONED _ smoke-h in 
which pork was either eu 
up with the house are 


that 
slants 


up| long. 

je Teeth of the weeder-cultivator are 
tilthd in order to overcome the tendency 
to come to the surface as the weeder is 
pulled along, 


Acetol, a New Motor Fuel 


ke rising from the fire passes 
‘tifrough footing tubes into the oven, and 
‘out the chimney. 


‘Atter snty hours of this smoking the PETROLEUM ie not going seiguaant 
pork'is completely cured. Prcloe fapter. "The tpely ~ 
isnow geyfea low. Other sub 


stances faay be used, but it 


foped a fuel which he calls 
 Acetol is added to.a mixture of | 
alcohol and acetylene. It increases the 
absorbing power of alcohol for acety 
Tene from three to four times. It may 
bbe added to alcohol in any proportion 
and in this way a fuel suited for 
‘almost any purpore may be prepared, 
‘The inventor proposes to obtain the 
alcohol used from the sweet potato, 
which can he cultivated very easily. 


Giving Trees a Start in the 
World Scientifically 


EPOPULATING denuded forests 
is a job that falls to the United 

States Forest Survey; and it is dgne In 

the following manner, 

are kept in a nursery 


youl 
board that is 
ong and that. will 


into position over the first 
fone, and the entire thing is put: into a 
furrow in the ground. As the young 
trees row, the boards gradually sepa 
rate, and thenceforward the trees are 
left to shift for themselves and get-on 
sas best they ean. 


Combined Cane and Fishpole 


IMPLY unscrew the handle of the 
‘eane shown below, take from the hol- 
low interior two sections of rod, attach 


them to each other and thenjto the end. 
the cane, and you have Sango 
eval 
‘one yf 
the I 


your fishing is over, you sishply 
replace your rod in the cane. 

Joe Koslowaki, the inventor of this 
fishing-pole, is a Pole himself, and he 
lives in Toledo, Ohio. 

If you happen to be both a 
fisherman and a cane-earrier, then 
you will be able to appreciate 

this invention. 


ERSISTENT rumors have 
‘been afloat that Thomas 
Edison invented the type- 
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Twenty Minutes with Edison on the Typewriter 


By Raymond Francis Yates 


certainly marvelous the way 
the typewriter manufacturers 
get the keys in perfect aline- 


writer. As a matter of fact, 
credit for this should go to 
C, Latham Sholes, who started 
his experiments on a "‘writing- 
machine" in 1867. Nobody is 
more anxious to have this 
matter straightened out than 
Mr. Edison. 

‘Sholes was not the first man 
to conceive of a typewriter, 
hut he was the first man to 

“reduce lt to precio as the 

nt attorneys say. It was 
Ina dingy little mackine-shop 
in Milwaukee that Sholes and 
his associates developed the 
typewriter.” It was no smi 
job to build such a machine in 


ment to-day.” 

“T understand Mr. Sholes 
called on you years ago. Did 
he come to you for advice?" 

“No, Sholes did not come to 
me for advice. He simply 
called as a brother inventor. 
Sholes was a remarkable man. 
I believe it was in 1873 


that he called on me.’ 

“Mr. Edison, do you know 
that some people credit you 
with the invention of the type- 


with emphasis, 
vented the typewriter, 
deserves all the credit he gets. 


‘those days. The alinement of 
the keys and the shaping of the 
parts was a stupendous job. 

Six years of hard work 
brought. the typewriter toa usable 
state. It was a big, clumsy thing, but 
it wrote, and wrote fairly well. Sholes 
made a brave attempt to manufacture 
‘and market the machine. He spent 
every cent he had in the world. 

A man by the name of Densmore 
helped Sholes in his struggles and 
bought an interest in the patent. 
Finally, realizing that the venture 
should be placed in the hands of a big 
manufacturer, Sholes and Densmore 
made an agreement with the Reming- 
tons, at Mion, New York, From that 


is the same type 
. \ remember the hard 
getting the keys in aline- 
hat was a nasty job. It is 


\ feeb te 
tered pert orf 


is swung over to 
the locking po: 


Most inventors don’t got the 
credit they deserve,” he added. 
“I did practically ‘nothing to 
improve the machine —al- 

built twelve of them for D. 
who had obtained the 


“Do you believe that we will ever be 
able to simply talk to typewriters and 
have them respond with automatic 
writing?” I asked Mr. Edison, 

“No, I don't,” he answered,“ 
sound-controlled typewriter would be 
operated by the sound waves produced 
by the human voice, and since no two 
men would set up the same disturb- 
ance, I believe it would be a very im- 
practical arrangement.” 


‘belt is pulled 
hts It passes 
over a ‘voller 
‘which is pare of 
2 locking. lever: 
hence it 

pralled in 
Sirect 

whieh 


Left) The 
tourniquet is 0 
strong. that it 
(an be bed uct 
cessfully over @ 


sition. Once 
Tocked it. wall 
hold until the 
Tock is opencel 


shoe, provided 
the man spply- 
ing i has suf 
ficlent strength 


‘Two oF three of these tourniquet-belts will 
bold splints tm place whea an arms or a leg is 
bbroken. One of the may also be Used m3 
dling to support the injured arm 
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Electricity is at last replacing steam in the driving of trawlers. Diesel engines drive electric 
ienerators, which ia turn, supply the current to electric motors that propel the ship 


You See Here the First Electric Trawler 


HE. first electrically propelled 
trawler has been byilt. It carr 
two large and powerfujpDi 
which are directly co 
generators. The ge 
supply current to 
which drives the tr 
is connected with 
and it maybe controlled fromthepilot's tages th 
eabin, where the necessary switches bi 
are located. From this point the boat 
can be started, stopped, and reversed. /be from fall 
‘The driving motor is a 400-horsepower / 
machine that pushes the clumsy boat/ eleckioMfrive. This may be done from motord connected with the four pro- 
through the water at fair speed. the pilot-house. pellershafts. ‘The steam turbines 
‘The reader will probably wonder Smaller electric motors may also be produce 40,000 horsepower. 


a 


t propelled by the used on the eranes and hoists for han- 
tead of sing dling material, This speeds up the 
ich handling of material, and in the ease 

‘of the trawler this is important. 
forced _Allof thebig battleships that are now 
to admit that some power is lost in this being built in this country are provided 
transformation of energy, but to offset with steam-electric drive. In place of 
1e propeller-shaft, this they are able to poit the DieseLengines, which are not built 

make it w 


fare used. ‘These are 
ith big generators, which 
ive the large 8000-horsepower 
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Is It a Diamond or a Piece of Glass? 


Every young man iy ld learn these tests 


Af the merchant objects to your 
tsving the diamond rough treat 
Inenty try this: ‘Look at a black 
dot on white paper through the 
‘diamond and'a piece of lass. 
I the dot seems blurred or ap: 


A real diamond is so hard that 
Brntically noting wil ec 

fou ean warm a diamond, cover 
i with borax, and drop it i 
cold water.” Tt will conve out un 
searred; an imitation diamond, 


Dears as several dots, the “dia 


fon the other hand, ‘will breale 
fnond" isa fake in pieces 


Here's another way to tet stone in A drop of seater wil retain_its 
{cr'co nce whether ie ie areal da: frm when paced on areal 
‘mond or not. “Drop some hydretuorc cam move ety 
{ckd-on the stoner” an imitation dia: seth a pine will spread the 
tnond will deoive drone fs Sounterfee 


| b Frey Bait Their Houses 
on Coal-Mines 
And this is what happened in Scranton 


rear 
{settling into the 
cavities "that are 


ns 
{ng process will re- _havenuffered badly. 
auice many” years In certain parts of 
Scranton you may 
wake up in the 
‘and find 
the door: and wine | 

dow-sashes. sprung. 
to mich an extent | 

that they cannot be 

moved up or down 


‘Mother Earth respects 
neither homes, 
churches, 


Speeding Up 


[AIRDRESSING has not escaped 
the efficiency net, and recently 
a number of tests were given in a 
school for hairdressers, the object 
being to speed up that occupation. 

‘The tests proper were preceded by 
a written test to ascertain the pupil's 
mental elasticity aside from her pro- 
fession. 

"Then delicacy of touch was tested 
by means of what may be deseribed 

aan “elastic sealp.”” ‘This was done 
by asking the candidate to comb 
strands of hair suspended by the most 
sensitive elastic springs. Any pull at 
the sealp was registered by an elec- 
trical recording drum, 

‘Another apparatus recorded the 
number and adequateness of those 
turning motions of the wrist, which are 
of paramount importance in waving, 
their rate being gaged in fractions of 
‘second, while the maximum possible 
angle of rotation was read at the same 
time, Another attachment recorded 
the number and degree of uniformity 
‘of the minute vibratory motions in the 
use of eurling-irons. The point aimed 
at in any case is an imitation as close 
‘a8 powsible of the actual process, no 
special training being required 

In order to test the pupil's ability 
to perform coordinate movements 
with both hands, she was asked to 


/ 


the 


yale 


This machine, used in testing the 
efficiency of prospective hairdressers, 
fe called the "elamtic scalp.” Strands 
‘of aie ace suspended by very sensitive 
‘lastic springs, and the motions of the 
‘person combing the hair are registered 
Soan electric drums 


‘An attachment for recording the 
ninute motions followed by the hait- 
‘Greaser in using curling irons 


i 
Hairdresser 
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thread a number of wooden balls on a 
rod in a given order as quickly as 
possible, the time of performance 
being registered. ‘The accurate simul- 
taneous motion of the two hands, s0 
important for handling the comb and 
curling-irons in waving hair, was 
tested by asking the pupil to perform 
with both her hands certain  pre- 
scribed motions indicated by a chart, 
any deflection from the pattern being 
checked. 

Resistance to fatigue of the arm 
and hand muscles was ascertained by 
ergometer tests, the possibility of 
compensation by practice being ex- 
amined at the same time. The re- 
tentive powers of the mind, most of 
all the taking in of visual impressions 
shown in rapid succession, is tested 
by special experiments. ‘The discern- 
ing of delicate color shades is also 
ascertained by asking the pupil to 
sort strands of hair, while her per- 
sonal taste and sense of form are gaged 
by having her pass on a number of 
patterns. 

‘The apparatus and processes above 
described have been found to yield 
invaluable services in connection 
with the training of persons wishing to 
follow the profession of hairdressing 
and passing the initial tests for 
aptitude. 


. Register Important Documents on Moving-Picture Film 


‘OUNTY courthouse burned to 
‘the ground; valuable records 
Jost.’ With nearly three thousand 
county courthouses sin the United 
States, it is not surprising that this 
announcement appears rej 
‘What about those paluable 


A thhusand volumes, containing six 


hundapd pages of records each, can be 
photokraphed on a film, which, when 
wound up, will measure but eighteen 
inches in diameter! 

‘The photographing machine con- 
ists of a glass-topped table under- 
neath which the deed to be photo- 
graphed is held in place by springs. 
‘The camera is mounted on a frame at 
the back of the table. It is placed so 
that the lens points down and is 
Girectly over the table-top. The 
camera runs on tracks and can be 
moved up or down, according to the 
size of the picture wanted. Electric 
lights and reflectors are placed on both 


sides of the table shining on the glass- 
covered record. 

‘The camera is loaded with a reel of 
moving-picture film that is operated 
by aerank. It holds two hundred and 

t of continuous film, which is 
to photograph six thousand 
‘The film of each 


all roll of moving: picture film 
contains nega 


Es 
5 
i 
E 


volume is placed in a metal box, 
labeled, and sealed with paraffin, The 
box is then placed in a vault, 

Should the original records be lost, 
burned, or stolen, prints could be 
made from these’ films that would 
show every mark, erasure, signature, 
and indentation that appeared in the 
originals. 
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Rival to the House-Boat re 


‘HE house-boat has a rival in the 

new house-ear; both can be 
moved with ease from place to place. 
‘The house, as you see, is mounted on 
‘an automobile chassis, When you feel 
like moving to a new Ik 
throw her into gear and 
No landlords, no lanft taxes: 


condition! 
‘The house-car shofin was fuilt 
Californian. He and his farfily of five 


live in it all the yefr row 


‘A family that lives all the year in 
their houte-car.” Tt is electrically 
Tighted and. heated. When the 
family Wishes to. move, father 
‘cranks the engine 


‘otoeranin © Kade 


‘This is the Kitchen end of an auto- 
mobile house. ‘There is running 
‘water inthe sink and oil in the 
Stove. Bedroom, living-room, and 


ining-room’ are Interchangeable 


Couple Up the Trailer 


‘AVE you ever watched the little 
tractor that goes around on the 
freight-house foo 


picking up ghe 
trailers loaded with boxes, packgegs, 
barrels, or crates? ‘To equple ot 
cars it was necesgary for a mal 
follow the load  trafn fploing she 
coupling by hand] Noff hfs work can 


‘oupled on, and the 
of the coupler jaws snaps 
down ovgr the coupling bar of the 
trailer. ‘Phe work is done more rapidly 
than by hand. As the train of “picked 
up" cars moves to the spot where all 
the cars are to be left, the driver 
merely operates a lever, which 
uncouples the first ear, leaving 
the string of cars where de- 
sired. A man with an iron bar 
uncouples every other but the 
last ear. 

‘Attached tothe frame of the — 


car that j 
iron toot! 


from place to place when 
they want a change of 


into an upper 

a lower sleeping- 
berth. ‘The other mem- 
bers of the family, three 
in number, sleep in one 
large room of the bunga- 
low. This room can be 
changed into a dining- 
room, a kitehen, 
or a living-room. 
There are plenty 
of cupboards and 
lockers in which 
to hide things 
‘when they are not 


trailggefan iron bar so bent that it is 
readily seized by the coupler of the 

tor-car, or the opposite end of a 

ites. The automatic coupler itself 
fs of an upper and lower jaw. A 

“tooth” held by a strong 
‘spring clamps down in a slot in the 
upper jaw. A chain attached to this 
“tooth” connects with the lever at the 
driver's seat, and by it the clamp can 
be readily raised to release the coup- 
ing-bar of the first trailer. 


‘The automatic coupling device is at the rear. Te is 
attache to one end of each trailer car~ At the left 
iSshown how the bent clamp, or “tooth,” operates 


s 


‘This welding-machine will weld the 
Sottams in) metal pots “of any 
size diameter 


Welding by Machine 


NEW development in electric 
welding is a welding-machine with 
electrodes that rotate. This machine 


will produce a continuous weld on 
metal kettles and pots of various sizes, 
Continuous welding met with little 
success before the introduction of thi 
machine. ‘The trouble is eliminated 
this machine by separating, 

i 9 


that produce a con- 
tinuous seam. With the machine 
illustrated, kettles of various sizes may 
be accommodated without any changes 
in the adjustment of the mechanism. 


A “Wireless-Wire” System 
of Communication 


T has been found that a wireless 
or Hertzian wave will follow a 
conducting mediym w nm 


‘to guide the radio waves from 
‘one point to another. 
It will be understood that 
© the waves are not conducted 
by wires in the usual sense of 
the term. ‘The wires merely 
guide the waves and cause 
them to follow certain courses. This 
is done while the lines are carrying 
very high voltages. 


Seven Thousand Products, ; ( 


from Coal 


By 1. Newton Kugelmass 


E have just come to realize that 
coal is valuable for no less than 
seven thousand substances use- 

ful to society. Only one tenth of 

the product is converted into these 
thousands of invaluable compounds, 
which means an annual waste to the 

United States of two billion dollars 

of coal by-products. 

‘The Koppers oven is the latest for 
Aecomposing coal into its crude com- 
ponents, from which about seven 
thousand compounds may be obtained. 
Each oven has a capacity for ten tons 
of coal, which is earbonized for about 
twenty hours, Batteries of ovens are 
arranged in ‘series, daily consuming 
thousands of tons of coal. ‘The coal is 
fed into the ovens by a charging wagon, 
which runs on top of the setting. 


How the Ovens Operate 


‘The hot gases from the ovens pass 
‘ria ascension pipes into a dry collecting 
main and through water-coolers at a 
‘temperature of about 33° C., thereby 
condensing the water and most of the 
tar. ‘The remaining traces of tar are 
removed by passing the gas through an 
extractor. ‘The gas is then reheated 
by exhaust steam to a temperature of 
about 70° C., and is passed into a 
saturator containing sulphuric acid, 
where all of the ammonia is absorbed. 
In the coolers the ammonia liquor 
and tur separate by gravity. ‘The am- 
moniaeal liquor thus produced is dis- 
tilled with steam and lime and the 
ammonia joining the main gas stream 
is also recovered in lead-lined satur- 
ators filled with sulphuric acid, where 
the salt is precipitated, removed, 
centrifugalized, dried, bagged, and 
shipped. 
Tt may seem roundabout first to cool 


Valuable products contained in a ton of coal. The com: 
Bination of these products with other substances makes 
[possible seven thousand compounds 


48 


the gas and then reheat it, but this pro- 
cedure has been found the most desira- 
ble from every standpoint. 
easier to extract the whole tar at a low- 
er temperature than at a high one. 
in particular, the coal contains much 
chlorine, ammonium chloride would be 
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usugR"* 


‘ro eonaume 


Cont is placed in an oven and heated without air. Asa result, the 
Srolatile Substances in the coal pass off into the system that sepa 
{ates ‘one fom another and pute them in marketable condition 


sides, the gas carries a large quantity 
of water vapor. On passing through 
the saturator the gas would give up 
some of this water and so dilute the 
bath as to make the formation of solid 
sulphate difficult. In the present pro- 
cedure, the gas, instead of depositing 
water in the saturator, actually carries 
water from it, thereby aiding the for- 
mation of the sulphate of ammonia, 


Recovering the Benzol 


First, it is 
i, 


produced, and if 
this were not re- 
moved from the 
gas, troubles 
would ensue, 
owing to the de- 


composition of To recover the benzol, the gas as it 
ibstance in comes from the saturators is cooled to 
saturator, ‘and then washed with straw oil 


causing a pro- 
duction of HCI 
or_hydrochloric- 


After washing, 
the benzolated oil, containing about 
acid” gas, de 2.5 per cent benzol and its homologues, 
structive to the is run to a light-oil still at 135° C. 
lead linings. Be- Steam drives off the light oll vapors 
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7 BENZOL DSTULATON RANT, — 
One valuable product recovered is illuminating gas, which ix 


obtained in laste q 


ities. ‘The entire process can be followed 


by studying the diagram on these two pages from left to right 


that pass to a condenser, and the 
wash oil is returned to be used again, 
From the condenser light oils pass to 
1 fractionating boiler still, where 90 
per cent of the benzol, toluol, ete., is 
reclaimed. For chemically pure com- 
pounds a further washing with acid 
‘and caustic soda is performed and that 
product again distilled. 


Illuminating Gas Produced 


‘The gas is tanked in the holder, a 
constant, source of reserve. About 50 
per cent is used to reheat the ovens and 
‘keep the boilers going; the rest is passed 
through boosters and sold as impure 
gas or purified and sold as pure gas. 

‘The tar from the separating tank is 
forced by pumps to the tar-distilling 
plant. First, it goes through a de- 
hydration in’thin films under partial 


pressure, and then through a fractional 
distillation to produce the ten crude 
‘components. The stills are horizontal, 
cylindrical, set in brick with a protect 
ing arch under the still bottom. ‘The 
vapors are condensed in a long worm, 
arranged as a rectangular coil in an 
‘open tank. The condensing water is 
heated throughout. The condensate 
is collected in small tanks, where the 
oils are observed and measured. From 
these the fractions are discharged into 
receiving tanks and thence pumped to 
storage-houses. The several fractions 
are light oil or erude naphtha, middle 
oil or carbolic, heavy oil or creosote, 
anthracene, and tar or pitch residue. 
‘The light oil distillate (from 1to4 per 
cent of thetar) yields benzol for solvent, 
dyestuffs, nitrobenzines, sulpho-acids, 
azo-benz0ls, explosives, aniline, resor- 
cin, phenol; pyridin for denaturing; 
« 


solvent naphtha for xylols; heavy naph- 
tha for para compounds and varnishes; 
carbolic acid for phenols 
sols, disinfectants, explosiv 
for dyestuffs, toluidine, and explosives, 


A Few of the By-Products 


‘The middle oil distillate from 5 to15 
per cent of the tar) yields carbolic acid 
for phenols and cresols, synthetic 
resins, plastics, salicylic ‘acid, dye- 
stuffs, organic compounds, picric acid, 
explosives, aspirin, flavorings; neutral 
oils for paint-thinners and stains; 
lampblack; —naphthalin for organic 
acids, insecticides, naphthols, ete. 
‘The heavy oil distillate (from 14 to 30 
per cent of the tar) yields earbolic acid 
for phenols, eresols, disinfectants; wood 
preservatives; anthracene for Iubrica~ 
tion, organic compounds, dyestuffs, and 
timber preservatives; lampblack, ete. 
The residue beyond all the distilled 
fractions is refined tar and pitch. 
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An Electric Stove on 
a Pedestal 
‘ARIETY can be found in 


stoves us well as in other 
things, ‘There is, an electrie 


heater that ia mgynted on a 
pedestal in windmi Wwshion and 
i so light thet it en\pe carried 

‘our elec- 


frm the top 


in action. If none of 
iv being used, they 
vertically #0 that the stove 
tal\g up very little room. In the winter- 
timd\the burners ean be used for heating, 


Playing with Lightning 


“TiS. is what a discharge of 1,660,000 
volta looks like when it breaks down 
the resistance of an air-gap of 111 inches. 
‘There is.a deafening roar, a 


feral miles long? Of 

‘of measuring the 
of lightylng, Dut scientists believe 
¢ presttffe reaches many trillions of 
‘The picture below was taken at 
land\Stanford Junior University, where 
Harr J. Ryan is conducting 
relearch work along this line. 


ure Jara of ett 


A Book that Is as Tall 
a Man 


sideration, 
in the world is 
picture above. 


rilliants,”” brought out 
by Theodore De Vinne. Its 
ed poems set up in “Bril- 

to be the smallest in 


The huge book above is one of the treas- 
ures in the University of Rostock. 


=> 


They Tried ‘'Sail-Ca1 
in 1831 


JOT very | 


1g after George 
applied the 


sphenson 
stenm-engine to rallrond trane- 


portation in England, 4 Balti 


more and Ohio. Rall 


& unique experiment in 


“thea cabot 


alpped wits Bequan 
Bung eis x flat & te cater 
The, Gdbea neck wer 
tended th BG the car 
sourseWike Bi wind prope 
it down ty track 

SE dp tong teen used an 
the Aotive bower for shinn that 
 unmalgral that inventors should 
‘only’ them to land. trans 


A nly been Paced 
‘tn Obl company. Wit 


Five pounds of binder twine will make 
‘one hundred feet of one-inch rope. 
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Much Needed Bedclothes Support for Invalids 


FOR bolaing bedelothes away. from a patients injured lib, & 
wura M. Dobbins, of Orange, 
ire arches connected by light 


support has been invented 
New Jersey, The 
longitudinal brace-w 


"The bars at fe base fare 
rings at their( fur enfls to 

ay be gélpred th hold Phe device in place. 
The rds tre secured to the 
bedyrame. ‘of patients sulfering 
fron|burndor selds on the limbs or body. 
the Pevied Is of the greatest practical 
vervil 


‘Tho device is so constructed that it 
may” be folded practically flat, thus 
permitting of ite being carried or stored 
conveniently. 


It Tells Time and 
Temperature 


OOK at this clock 
and you see not only 
what time it is, but also 
how hot or how eo 
‘on F 


ply tell the 

Te will not 
whether the 
temperature is going up 
cor down; hut this little 
recording thermometer 
wil. 

Tts construction is ex 
tremely simple and one 
cf the eards over which 
the needle draws the 
record of the tempera- 
ture changes will last a 
week. Thus you can 
ook over the record and 
know the past week's 
temperature. 


warnfhg when 


Send the Clothes to the City 
Laundry from the Country 


LITTLE house in the country 
A just the thing for the summer. 
Make the housework as easy ax possible 
boy ha 

nnapkiy 


are floors, and using paper 
fand doilies. 


kind recently invented for this very 
purpose, In these cases one side ix 
reversible, carrying a place for the 
name of the laundry on one side and 
the name of the customer on the other, 


This Crossing Signal Acts 
Like a Watchman 


next train approaches. 


INSTALLING new boiler-tubes ty 
‘with the use of the little electrigferi 
‘This device quickly remae 


never goes to sleep, and 


ging ‘and Shing a light when a 
hing. 
fes a cert hh poin 
Tigh fas 
At 


train has passed, the 
off and is ready to sound and flash a 


Grinding-Machine for Reseating Boiler-Tubes 


‘much easier 


we. 
caps fd nats 

to 

steayftight It 

y rmoothy Heeurate: 


‘A workman of average intel- 
ligence may produce a surface that would 
bbe envied by a man capable of the very 
vest hand-work attained by years of ean= 
stant practice. 

Two small wooden handles on each side 
of the motor enable the workman to hold 
land guide the little machine. 


Keeping a Felt Hat 
in Shape 


SOFT felt hats soon 

owe their shape if 
they are not equipped 
‘with some sort of shape- 


(i Ti 
oe 
ten Serie 

weet 

BS Pig 
ia a 

erect 

Samaria 

ey 

i cance teg 

Estar d the 

a 

mor 
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Grind Bones for 
the Chickens 


v hickens? 
11 you do, you wills 
pens th og 
inden, ty hy be in 
Ip C00) oF 

\ Sone hed en jones left on 


‘SprayingPerfume on 
the Passers-By 


7OU never know 
whether you like a 
until uy it 

Perfumge for i 


ment is turned by 
‘bones to be ground 
inst the revolving member with 
shown. 
the bones pass through the grinder, 
Wes into a little pan in the base of the 
peihen 


joke 


Making Concrete Rough 
A ROAD-BUILDING engineer, John B. 
Hittell, thought of the idea of building 
fan asphalt road with a concrete base. It 
was necemsary. to roughen Yq concrete 


while it was impressionable/sg that the 
asphalt covering would clink/o it more 
{th sfectfings tached to 

‘mip. one on 


This Hoist 
[F one hundred and forty le were 
placed in a huge buckaf\ this gigantic 
holst would be able to Ii Ye load at a 


‘speed of thirty-two huné 
tis & husky brute, the 
in the world. 


cline is 18,300 feet — 
‘andjone half. 
ail offthis hoist the ore from 
to the surface as fast as 

mine it 

consideration in mining 
to-day, Wind tis hoist will certainly speed 
up the work in any mine, 


How Watches Are Cleaned 


ONE pt the large watch factories of the 
has a standing order with a 


minute pieces of foreign matter that 
‘might chance to be lurking about. 


mtance One pin is 
enough {p oh, yal koow 

wheter ut a 

go mal 

i de 

ded to. give 

wit, ie erie fan in 
Tis el dow Ngnd placed a felt 
disk, sat me, behind it, 
‘As the I an. revolved they 


parle ail 


Hogs Fed by Railroad 


BECAUSE a jerkwater railroad company 
failed, a California rancher bought an 
eighteen-ton steam locomotive, some small 
flat cars, and five miles of regulation track, 
‘On one’ of the flat cars he mounted a 
wooden tank having one thousand gallons 
capacity, and in it he pl in, 


air into the street. 


of the tank from platform 
and is mixed th ‘water, the 
revoh idles reducing it to a sloppy 


track is Taid along a central 

h siden of which are 
‘0 arranged that each 
with a private dining- 
‘be front end of each pen is 
\with a swinging gate that is 
{2 trip lever. When the lever 
ie . the gate swings outward at the 
bottym and rests against the outside wall 
of tie feed-trough. This gives the hog, 
accent to the feed. 

‘At the side of the tank-ear is an extend- 
able metal feed-pipe that terminates in a 
four-inch rubber hose. A lever controls 
the opening or cutting off of the supply. 
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Shifting Belts without 
Any Danger 


ACHINE belts must, be shifted from 
‘one pulley to a 


othe 

A perfect alternatitfy acifon of the upper 
and lower belt iru tial to shifting 
belts on egne-flaned Hulles i performed 


faction is ob- 
or frietion-produc- 


in 


ing. . 

plete shifter is supported and 
all 1¢ connecting-shaft. Universal 
‘brachets rprmit its application to almost 


wachihe without drilling holes over- 
head'or in the machine. The belt-guides 
‘of the device are held firmly sidewise by an 
automatic gravity lock. 


He Built « Car Ky ys chen. 
LBERT PELY) oie 
A fe fecided 1B thd an 
eat no he 

the rotor and wheels 


reyele shop. The 
in rom an extinct fivver. 
was mide from the roofing of a 
Yight-ear. And the entire car 


iow 
kitchen? By taking off the wheels and 
ind lowering the body out of the 


Women ean ar 
whether or not their 


By 
provide 
that edpld 


front face 


The Mirror that Sees Double 


W is a sor 


of periseopic m 
reef from to di 


the viewer. 


What the Farmers Are Up Against 


‘OW to make his life work pay in the 
face of what the Department of Agri- 
culture calls “hazards of production” — 
that is the problem that faces every farmer. 
What are these hazards? Plant and animal 
diseases, insect pests, predatory animals, 
rodents. 3 
In 1919 field diseases, the Department 
reports, were responsible for the loss of 


oa are an American farmer, you 
may’ rest assured that your government 
in doing everything in its power to make 
your business a success. If you want 
advice, write to the Department of Agri- 
culture, Washington, D. C. 


An Unusual Way to 
Signal the Taxicab: 


IN England a corti) 
ploy an uypsat meth 
Jilin a taggeaig Tet 
called sop hofe tyster 
ys ‘wanted, the ° 
is doy and out of sight. 
When f edi denned, 


the string is pulled 


from ipside arpl the semaphore goes up. A 
pasainfe driver sees it and stops his ear. 

Exjkes companies in this countey 
use a similar system. They provide 


their patrons with a sign to place in the 
window. 


Weeds Killed with Chemicals 


RMEROAD engineers do not Jke grass 
‘or weeds to grow between fe tracks, 


‘They spend many thy ud che nn 


ally to prevent. 
The chemi 

hyd weeds) chemical 

tively prevénts their 

ind to work better than 

eed-pulling devices that 
Jo used by the railroads heretofore. 
hemical used is clean, odorless, 
ive, and harmless to the skin if it 

reasonable time. 
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‘Mgainst the runner, 


‘A cross-sectional view of one of the big turbines. The 
Water rushes into the circular casing, spends its force 
ind passes out through the center 


Mounted orf the shaft of the turbine runner is the 
revolving member of a 37,S00-horaepower electric 
generator. |The water drops 210 fect before it rushes 
{ito the turbine casing. The three generating units of 
{this installation produce more than 100,000 horsepower 


Another 100,000 Horsepower from Niagara 


HINK of astraining 
lineof horses extend- 
ing from New York 
to Philadelphia and you will have a 
ood idea of the amount of power fur- 
nished by one of the big. electric, 
generators recently installed in one 
the large power plants at Niagara F, 
New York. Each of these spifaing 
giants produces 97,500 horsepoyer. 
‘Water-power is generated by 
ting a great volume of fraterffo 
from an upper level to  lowd leve 
In this case the upper level is 
Upper Niagara river arf the-tower 
level is the Lower Niagamh river. The 
difference in height at th point where 


Produced by three giant generators 


the upper end of its shaft 
is the revolving member of 
the big electric generator 
that converts the kinetic energy into 
electric energy. 

‘The water rushing into the penstock 
is caused to whirl around at a terrific 
pace. It rushes out at the center and 
passes into the river. A huge valve is 
located at the bottom of the penstock, 
and the water passes this just before it 
rushes into the turbine. This valve is 
hydraulically operated and electrically 
controlled. The big valve, weighing 
several tons, is moved forward merely 
by closing a switeh, when it cuts off 
the flow of water in the penstock. 


to drop through 
ks or pipes is 
ywer canal runs 
ls ung brings the water 
of thie large penstocks at 
[A solid column of water 


(stocks at a speed of about three 
miles a minute. 

At the end of the great steel pen- 
stock tons and tons of water spend 
their force against the blades of a tur- 
bine wheel. This wheel revolves in a 
horizontal plane, and connected with 


Truly, 1921 


© Katt Herter 
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‘The lookout presses a button, which 
immediately ‘releases the Iife-buoy 


The Life-Buoy that Flares 
in the Water 


“NAN overboard!” Affaring the 

ery, the looliput a but- 

ton. Several life-bijoys Yrop to the 

water, ie, tpPehes flare. 

pees fastened 

etal rods that 

perfdrated compart- 

Ing calcium carbide. 

‘The fod tufn 4n pivots. As the eal- 

Jide cdmes into contact with 

thelalt Waster, the acetylene gas gener- 

ated bursts into flames, which usually 
Tasts until the buoys are picked up. 

© kx 


All th rills without. the Danger 
er a eo er 
wae Fa x moet 
= 


— — is the airplane for You 
Metal rods on this life-buoy become You "board. th lifelike loping 
torches when ‘the buoy hits the water comfortably f 


Trolleys that Have No Tracks 


iisel i Important. Tt i a 
Ry tupporte the airplane 


ROLLEY-TRAC 

very much in the w 
Hence the trackless trolley- 
eat is now coming into use. 
‘The ear gets its power from 
an overhead wire by means 
of the usual trolley-pole, The 
motorman must steer the ear, 
‘as well as control the power 
and brakes. His job is harder 
than that of an automobile 
driver, for he must make his 
ear follow the straight and 
narrow path under the wire—if not 
the pole will break uway. 


re anybody who fails to get 
‘out of the way 

In Bradford, England, an- 
other trackless trolley-line is 
in operation. ‘The ears look 
like two-story buses, and 
have the usual hard rubber 
tires. ‘The current passes 
through an electric motor, 
which drives the rear axl 
through sprocket wheels and 
chains. How, then, is the 
current from the trolley-pole 
grounded? By means of a 
second trolley-pole, which 


Strangely, one of the first of these carries the current back to a 
advanced trolley-cars appeared i second wire, on to the power 
‘Tokio, where the jinrikisha is st fean 2 éo =? house. When tracks are used, they 
vogue, The car itself is not uplie o pape Se 2 carry off the current. 

American trolley-cars; it has,powevpe, the car in face be One advantage of the trackless sys 
a large wire fender in frony/ to the 


fch 2) ) — temis that it eliminates blocking. 
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Helping the Aviator to Find Himself 


With the assistance of the chronometer and sound waves 


English correspondent of the Popular Science Monthly 


NE of the principal difficulties 
that confront an aviator is that 
of ascertaining his position and 

altitude when flying through or above 
clouds or in foggy weather. Another is 
to locate a flying-field and to land 
there in a fog, Since, in employing 
aircraft for business and mail-earrying, 
flying must go on in all 

weathers, means must be found 
for doing so-in safety. 

"The great. advances made in 
the adaptation of wireless 
telegraphy and telephony to 
aircraft have temporarily over- 
shadowed the possibilities of 
sound-ranging, but Professor 
G. H. Bryan has recently re- 
vived the subject. His report 
merely outlines his scheme of 
applying sound so that an 
aviator will know his position 
and altitude at any moment. 

‘The scheme comprises two 
ments. By means of the 
an aviator following 
recognized air route would be 
directed by sound signals re- 
ceived from base stations 
established along the route, 
the correct interpretation of 
which would enable him to 
take his bearings every minute 
and thus know within a rea- 
sonable margin the course he 
{is pursuing. 

‘The second element is based 
upon the time taken for the 
sound of an explosion, caused 
by the pilot on or just beneath 
the machine, to reach the earth and 
rebound to a receiving instrument on 
the airplane. At the present time an 
airman has no means of ascertaining 
his height. His altimeter records only 
his height above sea-level, and is set 
according to his base station. Conse- 
quently, unable to see around or below 
‘him, he may at any moment foul rising 
ground or buildings. — Detonations 
produced by the pilot himself would 
render him independent of ground 
signals. 


Can Sound Be Depended Upon? 


Expert opinion is divided as to the 
practicability of effectually guiding 
aireraft by sound. Only experiment 
can determine to what extent accuracy 
would be impaired—-for instance, by 
banks of cloud of varying depth and 
density and with gaps or “holes” in 
them, 

Let us suppose that a pilot is Aying 


By P. J. Risdon 


in cloud or fog, and that his altitude is 
1100 feet. His altimeter may register 
a height of 3000 feet from his base 
station, so that, without knowing it, 
he has reached hilly country. He now 


fires a detonator, and (ignoring for the 
moment the difference between the 
speed of sound in cloud and in clear 


air) the sound will take two seconds to 
reach the earth, rebound, and be de- 
tected by his microphone. 

Assuming the speed of sound to be 
1100 feet a second, he will thus know 
his altitude. By firing a succession of 
detonators he will keep himself ac- 
quainted with it, and fly accordingly. 

At present sound signals from the 
airplane are picked up by receiving 
stations, from which guiding wireless 
messages are then despatched and 
received by the airman. Professor 
Bryan proposes to make the airman 
independent of wireless. He there- 
fore proposes that along every air route 
there should be established stations 
that will emit sound signals at inter- 
vals of one minute. The stations will 
be spaced several miles apart, and 
arranged triangularly, that is to 
so that straight lines joining any three 
of them will form a triangle. As the 
airman proceeds, he receives these 
sound signals at intervals of time, 


oe 


) OW 


varying fin\egdth Gcording to their 
distance] The detonations at different 
stations! may vary in quality or in- 
tensity, to lessen the risk of confusion, 
The upper left-hand figure on the 
opposite page indicates the position of 
an airplane ascertained in this manner. 
A, B, and C are three stations, and 
the black dot indicates the 
Position of the airplane. 
rit were on the ground, the 
three curves of the 4-, 5 and 
G-mile radii would all inter- 
sect at one point, which would 
be its position, But since it is 
not on the ground but in the 
air, the sound waves rise, 
Forming, as it were, an imagin= 
ary irregular pyramid with « 
triangular base, By drawing 
lines from the intersections of 
the curves perpendicularly to 
lines joining the stations, it 
will be found that they inter- 
sect at the position of the air- 
plane, [tisthen merely amatter 
of trigonometrical calculation. 


Enter the Chronometer 


But Profesor Bryan does 
not expect an airman to per 
form trigonometrical feats, He 
proposes a simple device by 
means of which the second- 
handof the pilot's chronometer 
will indicate his position in re- 
gard to the three base stations. 

Alll the chronometers at base 
stations and on the airplanes 
would be set to standard time. Around 
the second-dial of each pilot’s chro- 
nometer would be circles graduated in 
miles. ‘The distances apart of the cir- 
‘cumferences represent heights in feet, 
the graduations round the innermost 
circle represent horizontal distances at 
ground level, and the graduations of 
the other citcles represent horizontal 
distances at various levels up to, say, 
33,000 feet. 

Now, all the stations would send out 
their sound signals at an exact minute, 
and according to his distance from each 
station the sound would take more or 
less time to reach a pilot. If by his 
altimeter or by the method already 
described he had ascertained his alti- 
tude to be 2200 feet and then heard a 
sound signal just as the second-hand 
of his chronometer pointed to two 
seconds past the exact minute, he 
would know that he was over the 
station, because the sound would take 
two seconds to reach him. 
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The Government's Method 
Testing Tires } 
0, marcy Ie shown, when Ae 

Standards, Tires are purpgodk 


onerated 
slippage? is 
pressure of Yhe tire Yeainst the wheel with 


by Blanket 


ly turned their 
Foteeddon fA electrical 
hal Feduce the 
wa into the 


blanket to be 
‘used res und prevent 


when a workman 
liv 

wire and 

with \wo pir 

the found, 


‘onJwires adjacent to the 
ft iv efmply placed over the live 
ipped together at the bottom 
to prevent it from falling to 


It Folds Like an Urpbrella 


a coler arthis 
wore) when taking. the 
(to the seashore. 


7 ta penic 


‘were photographed 
in to show their size. 


slender tonues in rapid succession. 


Py 


Breaking Up the Cream 
in Mille 

HAKE well before sing.” ‘That 
‘SS holde good tor milk ax well ws for 
medicine. If milk stands qn houpay #0; a 
the fatty, creamy’ part ay 
leaving the watery part 

Now, here 


Tickets Printed While You Wait 


E know the world moves fast. So do 

ticket-sellers of some Buropean rail- 
roads, They print your ticket while you 
wait. 

‘You tell the man y 
he disappears for a fey 
turns with your til 
the meantime. 

‘he ink is still 


wastage, since every 
correspond with the 
fat the time at is 
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‘The Air-Driven Pick 


Is Easy to Use 


8 the old “hand-dri 
ppiek doomed? 

modern pick wor! 

fern things. sho 


fractibn of this amount eould 
pe dug up with an ordinary 
ick. In fact, it often re 
‘quires this time to dislods 


Putting Tools Where 
They Are Needed 


NY automobile driver will 
testify that garage me- 
cchanies spend most of their 
time going back to the store 
room to get the tools they 


“This is really a complete 
store-room in itself, being 
arranged with drawers for 
supplies and tools and other, 
necessary apparatus. It is 


compressed air is making 
rapid strides in industry. 
Tt would be difficult to 
‘estimate, however, the 
amount ‘of labor-eaving 
it has accomplished, 


ORKMEN in founds 
stantly handling 
precautions shopld 


sns a reduction in income. It 
‘much the war cost France with 


Workmen from Burns, 


spring-steel frames; there is an inside and 
fan outside covering. The leggings snap on, 


le pece. mounted on 
‘ob- 

servant per- 

son must be moved to 

aware that the ear to be 


repaired. ‘The mechanic 

hhas any topl he ; wants 

ight at hapa 

foo. ‘The picture below shows 
‘and this useful truck, 


A 


Chickens Sfnged with Acetylene 


acetylene is for singing 
lene flame, properly used, 


Fraction of the time onli 
of feathers fron} the 
opps without seorehing 


He Carries His Own 
Telephone Wires 


LINES, of, communication 
established in 
onde trate: foent, preset 
by means of fine wire 

Liety 


Fas 


to make means of 


makdh use of small reels such as 
the 

‘The forester ean curry it without 
impeding his progress, and he 
unwinds or winds up the wire as 
hie follows the trail, looking out 
{or indications of fire. 


Folding Screen Chai 
for the Garden 


GREEN roe, blue sky, golde 
sunighy—for all ‘hese 


easy to gl thanks; 
pillar, af and mos 
habit opMlistricting 


SS ries 


se etre 
aa aa: 
Sipphen’ Stransky, of Darby, 


Pfansylvania, invented — his 
‘sgeened chair. It isa very com- 
fertable chair, for besides being 


screened, it has arm-rests, a book 
rest, and rockers, As if this were 
not enough, the chair, rockers and 
all, ean be folded up into a com- 
pass not-much larger than an 
ordinary door. 

The hinges are of the removable 
pin type, 30 there is little diffi- 


culty in unfastening the parts, 
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CE-CREAM jn the cone is good eating 
the cone as well as the eream: but many 
people throw the cone a ‘because’ they 


iknow it has been handled. (Now, hi 
there Is a cone-holder the protects the 
feone both from tod muel handling and 
from dust. 


sbtcalh cae made 
roetal nnd glans, Meade hoi ty 
Three sides of < are MP glass; 


the 
‘of metal, hinged 


together. 


When. there) a ustomers pr 
rue the Yash Wg closed, Hut while 
a ig ein, he metal 


opened 


fa narrow perforated shelf 
to the front of the ease in which 
filled cones are placed ready to be eaten. 
In this manner, the danger of disease from 
rerma ix considerably lessened 


How Sandbags Save the Lives 
of Aviators 


‘ESTING airplanes by the sandbag 
method is a very severe method, 
tobe sure. In fact, It ls texting them to 
deat! 
Hundreds of Tittle bins are placed 


‘on the wings until 1 
Toad, 
‘AC this time tl auflcal engineer 


may find for de 


method of testing is not 
to every new machine. It is used 
n the first machine of a new class 


Moving a Large Camera 
Piano Fashion 


GO arse, was a. colorprogen. camera 
Thought recently by a Washington, 
D. C., engraving plant that it would not 
fit inthe elevator of the 
‘men, operating a block 
the ‘camera to the 
through the skyligh 
‘where the company. 
‘The camera takes 
square, the bellows 
ong. The is! 
special stabil 
damage to the 
‘vibration uring exgosure. 
‘willbe assigned to do color 
federal government, and is 
in producing the colored 
‘official publication of ‘the 


the apparatus are complete, with 

blocking out colors on 'two,- 
three-, dA four-color half-tone assignments, 
permitting accurate reproduction of oil and 
water-color paintings. 

‘The machine, including accessories, cost 
approximately "three thousand dollars. 
‘The brilliant illumination that is focused 
fon the object being reproduced has twice 
tthe strength of the light available for a 
‘camera twenty by twenty inches in size. 


Beauty at Any Cost 


MOST, of the apparatus of 2 beauty 
parlor looks like instrumengg of tore 
the unaecustogil@ eyes of 


Tris sate to. aay thgt {orf of the 
restits obtained have bagi at th cost of 
Payaial dincornt \ 

"The devie > e A scmif steam 
to the lady's fag, which iMlenclootd in = 
“reoam-bog."‘Alpmplrturet 1 corafort 
ably het Ufaperatdce pande the skin and 
imnrgves the heulatif of the blood 

*Pid\resul of Ye treatment ie wai to be 
Fin Wop 1 coiegne cet ding 

tn AylicatSPouttde the box shows the 
teimperthare withla, and the steam iad- 
mite radually wail the riht dere 

All Conveniences on This 
Life-Raft 


IFE-RAFTS for ocean-going vessels 
fare as numerous in design as are the 
designs of non-refillable bottles and rail 
joints. Below is still anothey, however, 
that appears to “fl the bill” 
This raft is a square wooden 


rent of a whipwreck it is 
the nea, ‘The picture 
model of his 


A Megaphone-Fan for the 
Baseball Fan 


MYLOU swing at it like a 
shouted the saan 
through @ small. cards 


rung at the ball, and 
Whereupon the fan 
who] was fanning himself recorded 
the un on the buek of the fan, Do 
you bet it? 

‘This combination megaphone, fan, 
and score-card was Invented by 
George K. Axano, of Dathart, Texas. 


Make Your Bed in the Car 
PRICES charged by hotels have eaused 


many an auomoblat to make (is own 
bed y, 

But when you are tourigf all dy you 
really should have: a-€opfortable ped. at 
night, ‘There is nod’ spar aprfs-bed 
{oat can beprecad in ime 

prog if land to 
bi 


thy 
thd car, her end 

winfechield by means of 

fore is practically no 
wind-ahield, for ropes extend 
ite angles of the triangles to 
id-guards. ‘The pull in each 


Efficiency in Hay-Wagons 


'WO men, after driving this hay-truck 
from the farm or railroad-station, can, 


unaided, deposit their bales in a left: 

‘The structure of the fruck 6 si 
clearly in the illustra ile) the 
body 


chassis is of the regulat _ 
is a hay- ‘model. ‘The part that is 
unusual albut the motor-touat is its lifting 
apparatus whidh, with the action of two 


powertutalms,|wfi/ift the body and its 
feel abéve the chassis. 

wagon is empty, the arms 

id the truck resumes the ap- 

jan ordinary truck. With such 

equipment Yabor is not such a serious 

matfer with the farmer of to-day. 


Mining for Gum 
MENING for gum is a great industry 


h ad New Zealani 


the Ni 


have made small fortunes in this digging. 
‘The gum has many uses, the principal of 
which is in the manufacture of varnish. 


If the 


‘of 
only 


Air- or 


JS industry there are a hundred a 
‘uses for the little machine show, 


It in w jack-of-all-trades whet " 
ache te 


place of a hoist 


pull and lift. 


Here itis ah 


Electric Lights from the 


HEN the faucet'is turned on, 
water flows through 1 


‘pass through a small 


Water System 


moving water is 


turbine, a 
will be gene 
tthe water p 

ich 
deat i 
seen jectric current, and feeds 
it ta shotgke battery every time the 
wagpr in the house is turned on, "The 
ccurfent in the battery accumulates 
from day to day, and may be used to 


light several small lamps. 


‘course, this method supplies 
‘small amount of current. 


Steam-Driven Tugg 


“bepsls barrow of 
th tory. of a building 


bricks, upj to 
under, fetion. Ris fed with com- 

ale, fithougt( steam may also he 
‘used. { Therefis nothing to do but pull over 
the tipottle, 


that 
freight-c 
available, 


machine is small and so powerful 


it is used. to. move loaded 
when the switeh-ongine is not 
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The Telephone for the Deaf 


LECTRICITY has aided deaf people before this 

time, but this time it comes in the form of a tele- 
phone receiver so diminutive that it fits int Tt 
is the “Tom Thumb" of telephone 
although it might tend to reflect dh it 
affect it in the least. It rep 


Tubes Cleaned with 


‘OW much time would it take one man to clean | 


‘out nine thousand long metal 
It would be such a task. 


surface condenser tul 


eight men at work o} 
and even then it took a ong’ 
for the men had t¢do the 
they 


rods, runniny nd out = Sid 
the tubes ire clean How the rubber “bul- 

These letsareforeed The microphone and bat- 

‘Steam fed these (92 inca aller tube teries are carried in a leather 

condenders produce | the by compressed ir ‘cane. This called the "Tom 

Vacuumpinto wilh the steam is water alse can be used Thumb of telephone re 


unt of Clean tubes 
hhigh heat transmission and con- 
wequeltly a maximum vacuum. Thou- 
sands OX gallons of water are pumped 
throughhe cooling tubes of the con- 
denser, and small particles of debris 
finally’ cout the inside of the tubes. 
‘This coating acts as an insulator, and 
‘must be removed. 

‘One workman can now clean the 
condenser with rubber plugs equal in 
number to about 25 per cent of the 
number of tubes. He places one plug 
in the end of each tube. ‘Then he takes 
‘a howe that has a quick-acting 
valve, and moves the nozzle 
across the openings containing 
the rubber “bullets.” Either 
‘compressed air or water serves 
to shoot the bullets through the 
tubes under a pressure of eighty 
pounds. A bucket placed under 
the drain-pipe at the bottom 
of the condenser catches the 
plugs. 

Each plug ean be used 250 
times or oftener. Special plugs 
containing an abrasive mixture 
in the rubber can be used in 
cases where a hard scale is en- 
countered. By the new method 
a vacuum two tenths higher 
ean be obtained than with the 
hand method of cleaning, and a 
saving of more than 75 per cent 
in the cost of the work results. 


‘One man moves « hose across the ends of the condenser 
tubes. "Compressed air shoots the rubber plugs through 


t.the power plants where 


for propulsion 


Bullets | 


boiler tubes? || 


ceivers 


Six Thousand Trees 


HE United States government, as 
guardian of 174,261,393 geres of 
national forests, is ‘replenisifing de- 
nuded woodlands at a rate f seyen 
thousand acres gnnuj s if 
are nurtured ig|scr 50 
fodf, wptpras much 

evidgtced by the 


= 


‘guardian of its national forests, the United 


States ‘snnually ships millions of 

Sredling plants to denuded woodlands. Young 

trees are compressed in this baler, which allows 

(of sending six thousand pine-trees in a single unit 
o 


mt the little 
vibrates very 
the ear-drum, 
anda person would have 
to be extremely deaf not 
to hear it. 

A very sensitive mic 
crophone and batteries 
are used in connection 
with the: tiny receiver. 
These may be carried 
about in a small leather 
case, The microphone 
is a sensitive telephone 
transmitter. It picks up 
‘the sound waves and 
transmits them to the 
receiver, which is located 
against ‘the deaf per- 
son's ear. 

‘The entire equipment 
iv light in weight and 
serviceable and efficient 
in action, Also it is not 
unsightly as to cause 
bbarrasment to the wear- 
er, a consideration to 
business men and women, 


in a Bale 


West, from which the seedlings are 
tributed throughout the United 
tes for reforestation of a supervised 

equal in dimensions to four states 

fe size of To 
‘The largest of these tree-yielding 
beds, the Savenac nursery in the Lolo 
national forest of Montana, can pro- 
duce three million plants a year. 


The 
young trees are aled 
‘and shipped to widely 
separated parts ofthe 
country. ‘The govern- 
ment baler, here 
shown, has a capacity 
for compressing within 
single units for ship- 
ment, six thousand 
Western white pines. 


Community Ice 


Y running, its own plant, 
Lindsay, California, cut its 
ce-bill in half, ‘The Chamber of 
ought a local plant, 


sold stagi\to, three hundred 
cittvgns, secretary of 
thee hal i charge. 


‘a saving of thousands 
‘of dollars. 
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How an Under-Water Steam-Whistle Is Produced 


HEN you talk, you 

cause the air between 
your mouth and the ear of your 
hearer to pulsate, Like air, 
water can be made to pulsate. 
If you strike a bell on the 
water, the sound will travel 
much’ farther than in air. 
Hence, many ships are 
equipped with bells, which are 
sounded under water and 
which are much more efficient 
than fog-horns. 

‘Two English scientists, Mr. 
Gerald Stoney and Mr. ‘Tel- 
ford Petrie, conceived the idea 
that it-might be possible to 
produce sounds under water 
by steam. After many dis- 
heartening experiments, they 
succeeded in devising a very 
efficent under-water steam- 


case of the Stoney-Petrie 
steam-whistle the sound can 
be heard four miles away. 
‘The steam-whistle consists 
simply of a steel disk having a 
hole in the center for the pas- 
sage of a steam-jet, and sup- 
ported on opposed knife-edges 
at two points on a circle, The 
steam spreads out like a mush- 
room as it strikes the flat sur- 
face, the hotter central core 
escaping through the hole. The 
mushroom travels back away 
from the flat surface in the 
form of a ring or disk of bub- 
bles. ‘The ring collapses, but 
the onward rush of steam 
forms another mushroom as 
the previous one disappears. 
‘This happens with great 
rapidity. ‘Thus a musical note 


whistle which is an extremely 
convenient and cheap appara- 
tus for producing loud, pene- 
trating under-water tones. 
Of cougsp, these under-wat 
et 


is produced by a series 
of pulses or blows of 
steam. It is not the 
vibration of the steel 
be eer wna 

ind, but the rapid 
action of the con- 


hy 4 Hot ‘central ‘core. passes through densing steam. This 


the : (b) Mushroom travels beck amounts to. ringing 
An in- ross ck ts ee of ing of eee water on water, just 
‘a hydrophone rm the monies ta Oe" as we would ring iron 


the sounds. In the rard ruah of stearn forms mushroom onifon. 


Clearing Stony Land Stereopticon Changes Pictures Automatically 


by Machinery HE stereopticon has been modern- 
ized In the form of an automatic 
machine that takes the projected pi 


The machine is made with two 
sizes of screens, respectively sixteen 
by fifteen inches and twenty inches 
square, and may be operated from 
an ordinary lighting circuit at a cost 
of four cents an hour. 

‘The machine has retained its 
boxlike form, with closed sides, 
back, and top and bottom, with a 
screen in front at the top. The 
development has taken place in the 
mechanism inside for automatically 


fand of stones witho 
breaking hand work / 


VERY farmer who had agoeky 


pasture will bé glad tof knope picking up each slide in turn and 
that there is ngf ajstone-gatherjhg elevating it so that its image may 
rake that can fe hifehis to seam be thrown on a mirror at the back 
of horges anff do the York almost of the box and then reflected to the 
automticallf, front screen seen by the observer. 


“This inverion of a Bohemian 
cengineepis mide Jp of several rotat- 
Ving Fak, which bite into the soil to 
& gdyd depth, lifting up any stones 

‘the eatth and depositing them in 

receptAele extending across. the 
bhek of the apparatus. ‘The oper- 
ator merely drives the horses. 


The slides are held in order 
on a slanting framework and 
picked by a hinged mechanical 
finger device. One thirtieth 
horsepower operates the slide- 
selecting finger apparatus and 
a condensing system for day- 
light. projection. 


Peddlers from Petrograd to Cairo g 


Anything, even alligators and stoves, sold in the street 


nothing but ‘are shown also 
Sad makes n fer beep rit, ings chiefly beads ‘pedler sticks to his fer 
te 
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ed 


‘The rubber ball is 
sie 


Golf-Balls and How They Are Made a 


From tiny pieces of gutta-percha / 
they grow to the finished sphere / 


flZ 


y 
. 


Follers revolve, carrying the ball 
ith them, “the operator 


ftuides the rubber thread, 
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Measuring One Five Hundred Millionth of an Inch 
There is a machine that does this with perfect accuracy 


HE sun Betelgeuse is 
about 354,000,000,000,- 
000,000. miles distant from the 

earth, A distance of one two hundred 

millionth of an inch has just been 
measured, Our imagination is help- 

Jess when faced with such tremendos 

figures. In the one ease, man’s unit pf 

measurement, the inch, is hopelesfly 


large; in the other case its smallfess 
makes it utterly insignificant, / A 
millionth is the thousandth paryéf the 


thousandth part. A milliont 
mile would be less than 
one seven hundredth of 


By C. A. Bylggs and Raymond F. Yates 


ie current superimposes itself 
the other current. But what 
does this have on the frequenc; 


‘e must not think that the frequency 
first current would be added to 


| We get what might be called a 
jote” in the circuit. This beat 
have a frequency that will be 
equivalent to the difference in the fre- 


When the condenser becomes 
“charged” (full), it discharges. 
‘The capacity of a condenser de- 
pends largely upon the size of the 
metal plates and the distance between 
them. The larger a condenser, the 
longer it tukes to become charged 
and discharged. Therefore it affects 
the frequency of the circuit of which 
it forms a part. Now, the circuit 
‘we are considering is extremely sen- 
itive to change in capacity, and 
if the plates of the condenser are 
moveda distance as small 


an ineh! With the 
staggering figures 
mind, let us set out 


see how a five hundr 


How a Fly Bends a Half-Inch 


Steel Rod 


as one two hundred 
millionth of an_ ineh, 
there will be a noticeable 
change in the frequency 
of the beat note. We 


ra a MAGINE a steel rod one half inch in diameter | Siuti” device oie 
Ppesiken and twelve inches long. Imagine this rod Pally ak “aloscroutate 
oa a ineld horizontally with one of its ends ina vise | fomtunatn 

stand what is cel d on she cence ate brea git sli the 

i alterm jould you believe that the weight of the fiy ‘ 
ee would bend the big steel rod? It does, and The Condenser in Action 
fet tahda with the electrical measuring system here de- ‘Tiss thilin are’ Thi 
may have a scribed it is possible to record the distance! fvasnet had Coa plata ie 


25, 60, or 199 


done 
the current travels first 
in one direction and then 
in the opposite direction 
25, 60, or 193 times 


scientist. 


‘This work in “ultrameasurement” has been 

an English 
With this system a distance as sm: 
as one five hundred millionth of an inch = 
be measured. 


Prof. R. Whiddington, 


provided with a mens- 
uring-tip. Pressure on 
this tip changes the dis 
tance between the plates, 
and this in turn changes 
the frequency of the 


(cyeles) @ second. Such 
currents are called low- 
frequency currents. By the use of 
special apparatus, electric currents of 
small strength have been made to 
alternate ten million times a second. 
Alternating currents of high fre- 
queney may be generated by that 
‘wonderful little Aladdin's lamp ealled 
the vacuum tube, It is unnecessary to 
explain its operation. We shall simply 
keep in mind the fact that with the 
aid of vacuum tubes we obtain electric 
currents of very high frequency. 


What Is Electric Induction? 


Let us imagine two electric circuits, 
each containing a vacuum tube. The 
vacuum tube in one cireuit will be pro- 
ducing a current with @ frequeney of 
100,000 eyeles a second, while the 
‘tube in the other circuit will be ereat- 
ing a current with a frequency of 
101,000 eyeles a second. Now, when 
two electric circuits are brought to- 
gether, the current in one has a ten- 
deney to “induce” itself in the other 
circuit. This is the phenomenon of 
“electric induetion,” and in our case 
the 100,000-cycle current in one circuit 
‘will induce itself in the eireuit with the 
101,000-eycle current. 
What happens then? 


We shall see 


quencies of the two currents. It will 
have a frequency equal to the differ- 
ence between 100,000 and 101,000 
eycles, or one thousand cycles. 

‘The frequency of any electric current 
depends upon the values of inductance, 
pacity, and resistance of the circuit 
in which it is flowing. 

Any changes, even the slightest, in 
these values will change the frequency 
of the electric current. Thus, if we in- 
crease the resistance (the opposition 
to current flow) of a circuit, the fre- 
quency of the current will be lowered. 
If we change the capacity, the fre- 
quency also changes. Now we are 
going to center our attention on 
capacity, since it is through a change 
in the capacity of the electric cireuit 
before mentioned that the measure- 
ment of small distances is made pos- 
sible. 

First, what is electrical capacity? 
All we need to know is that a large 
part of the capacity of the cireuit we 
are interested in is represented by two 
metal plates separated from each other 
by a non-conducting medium (in this 
case, air). Such an arrangement con- 
stitutes an electrostatic condenser, and 
‘an electrostatic condenser has a certain 
“capacity” to store electric energy. 

o 


cireuit in direet propor- 
tion. The change in 
frequency is recorded in numbers on 
a frequency meter, and from this is 
computed the distance measured. 

The tremendous sensitivity of this 
device brings us into a new world, 
When a penny is laid on a table-top, 
this device is able to measure the bend 
in the wood due to the weight of the 
coin! A piece of steel is like » quiver: 
ing mass of jelly. We can watch it ex- 
pand from the heat of the body of « 
fly walking on it. Such a measuring 
system could never be applied in a 
practical way. However, the sensi- 
tivity can be regulated, and before 
long we may have a practical measur- 
ing aystem that will be accurate to a 
five hundred thousandth of an inch 
which is plenty! 

The present arrangement is #0 sen- 
sitive that work has to be earried on at 
night to prevent interference from the 
city traffic. The measuring condenser 
may also be employed as a very sensi- 
tive indieator of sound. ‘The sound 
waves of the air impinging against the 
movable condenser plate will cause 
disturbances in the eireuit and if a 
receiver is used in place of the fre- 
quency meter, sounds of very small 
magnitudes ean be detected over tre- 
mendous distances. 
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Measuring a Millionth of an Inch in the Machine-Shop 


Above is a practical electrical measuring device for connection with the measuring condenser, which in 


shop use Shown tnounted at the end of the steel bed, A de- 
neh Pression of the plates in the measuring condenser 
swat Sauses a change’ inthe. freq 

Physic 


laws 
‘A lever system with a ratio of 100 to 1 is used in Uf the eabinet 


Rr eats eat Ses 
SSIS SSSS Steers Se 


Here is the circuit in 
which the "beat notes" 
fre produced and am: 
piped. The frequency 
eter, which meat 

ye frequency of 
beat note, ts included 
in th "The 
change in the fre 
‘queney of this note i» 
caused by. the var 
ton in the “distance 
between the plates ef 
the condenser con 
nected inv the circuit 
below 


ee Se Site a |] /) a 2 


iE are 


‘A-sectional view of the measuring condenser is 
Shown here." One plate ts equipped with a pro 
jection that comes in contact ‘with the article to 
be measured. As the plates approach each 
other, the frequency of the circuit will be 
changed. Here" the condenser i shown con 
ected with the rest of the apparatus 


The diagram below 
shows how the current 
in one circuit is super 
imposed upon the eur 
rem in the other it 
cuit, and at’ the side 
ie shown the resultant 
Beat mote thi 

Suced by 
‘The frequency of 


‘beat note fsa measure: 
tment of the depression 
fof the plate in the 
‘measuring condenser 


“UT 


Ne 


Clock Makes Memory 
Training Unnecessary 


fan Towa man 
jock” which, 


I. Suppose you 

‘Set this 
just after drop- 
‘n the boiling water, 


mn thYye minutes is up, an 

align bell Noes. 
TNphotographic studios, where 

timiniNis so important in develop- 


ing, this clock is invaluable, 


Flowers in Burnt-Out 
Electric’ Bulbs 
“TAKE any burnt-out re and 


pliers. Hold the met 
ily tugn the. 


Pile throdgh 
holding 


that connects t 
vy Ting of glass. 


th its filaments. 


Radio Sets This Timepiece 
DMA8¥ people are not aware thge the big 


will contri any nlimber of separatetimeksepers. 


It Is a Seat and 
a Parachute 


HOWN above is anew aglane 
‘safety parachute that 
> ‘as a seat for the aviator w! 
not in use, Strapped to his back, 
in the usual manner, ip is arranges 
soas to hang out gf hidway. WE 
he takes his seat\in he airplane, 
the folded tal bgsomex 


y accilent occur, the 
to sfep out of the 
ring that opens the 

‘descend in safety. 
justments are ro 
quired, That the parachute is 
a veryWpresent help in time of 
eed, the airman is willing to 
testify: it is more valuable to 
hhim than the Mfebelt is to. the 

}) sailor. 


"When Not Used, This 

Peg Hugs the Wall 

A NEAT tie peg is galhonea femal 
i 


Below Is a Man Pushing 
pair of 100,000 Pounds 
lame. FTE i rolling a weight gf mg than one 


claims that springs ack tits ofiginal position, which 
the rod requiled to move the is a disflact alWvantage where the ‘hall. is 
Care- car runs ds igh as Wp per cent. It would narrow ol\wherl¥space must be conserved. 
be hard to batjeve thi unless one could see Hung door, the peg might serve 
ian ollie such \ tremendous weight very well as a knocker: and screwed to a 
‘Under ordinary circum- desk, wouldn't it make a good paper- 
it woulll take at least sixteen men weight? 


opt with throe amalleclpube It fx maple in 
tl rowpap with hundred thousandgypunds Mong the several metals, jg@iBpridgfontrolleg/ hug- 
it cnt off, Ten bres do it if ging the wall urgMMl@harMbe bf use, and then 
iPProvided it will boldayfat aft coat|with ease. As 

A Yprefik lf the crown roller arin ment are removed, the peg 
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Dictating Letters Through 
a Horn 


POSSIBLY you are 
‘the reason for the la 


wondering what is 
‘on the desk 

ove. Tt con- 
nographer, 
When he 


I the wire is not taut, the device 
dps not function proper! 

hin contrivance did away with a great 
‘deal of running back and forth. 


Signals from the License-Plate 


YET, another scheme for making. auto- 
piling less dangerous. Cut the 
m ‘of the rear license-plate and 
of transparent paper in back 
up a red and a green light 
such a way that the red 
‘wiign you step on the eluteh 
een ght wil lash when 
pu feet, / 
(Opla dark night thia will be very useful 


‘The Lawn-Mower with the 
Long-Reaching Arm 
RESIDENT of St. 


= . J 
‘They Climb Over Live Wires 
with This Ladder 


WEIGHING only thirty-three p 
and with the advantage of 
for ti 


into a compact I 


safety ladder for fi the 
newest el " 
‘Th la by 
two sfpporta in the 
back pt the | henPare three of such 


yfaiddle, and bottom of 


‘a8 a diagonal brace, ite length being 
adjustable relatively to the sypports. ‘The 
‘construction provides ample protection on 
‘2 110,000-volt 


Ribbon Woven by Hand on a 
y Loom 


ERE is a mall model of the us 
Inrge hand loom. It is used for weg 


ing small things—ribbon, {yp 
ide 
Tony 


re usedranl{ the silk 
‘them to the weaving 
is interlaced with 


threads together so that the resulting rib- 
‘bon will be smooth and straight. = 

It is said that ribbon made in this way 
will last for years. The samesis true of 
lace that is band made. , 


between 


irty-six 


'8 wifeless outfit, 
nary copdition® they will be able to send 
and receive messages within fifty miles, 


Bootblack and Customer Are 
Separated by a Partition 


HE bootblack in the 


Joseph, 
‘Theodore 


the top of the 
ile mowing it, 

the adjustable 

ion, with the slot at 
‘tophfor the handle of the 
mower, allows the mower 
sufficient leeway to. pre 
vent its jamming if sud- 
denly brought up at an 
awkward angle. Thi 
tachment ean be used on 
any type of hand lawn- 
mower. 


picture on the left 
polishes shoes without 


lever seeing the face of his 
‘The custo 


customer. 


‘customer does not have to 
climb up to. his. seat, 
‘knocking over bottles and 
cans on his way. 

‘The little doors in the 
partition are used to make 
change and to pay. the 
boothlack. 

‘The partition certainly 
‘ought to be useful to the 
bootblack when he smears 
‘up a customer's clean 
white socks. 


The Blind May Now Enjoy Football 


ERSONS who have lost their sight usually de- 
velop the bearing faculty to an unusual degree. 

‘This enables them to get 

spite of their apparent 29 


ordingly. 
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Plants Will Flourish Here 


[Fou would bring the small cuttings 
of geraniums, fuchsiag and roses to 
maturity, heed the advice of ‘the 
United States Depgrtmat of Agri 
culture. 

Firat build a wi 


wb and cover 
In thypotlom of this 
1rokdy bits of pottery 
Duthe top of these place 
Hrve trom clay or de- 
ter. Place the eut- 


water. “Plenty” of 
"doed\pot menn drowning them. 
As thy rootaXtart to branch out, the 


Mould be partly removed 
for ventilation, 


Measuring the Heat of Fruit 


How Much Zine 
‘OW to test the galvani 


‘of fron pipes is discovery 
‘Thia new text will dfiprmine the 
‘weight of zine on a uniAfrea of gal- 
anise wurtace regardion PM convolu- 
tions or corrugspags. | Dr) Allerton 
Canhmaga hos foupid Wont by’ collecting 
the hylogen gas ronarty known are 


may be dete 
ner itled with hydro- 
mented to the pipe to 
fon this acid comes in 


ae 
= hydrogen is evolved. 
and if off is collected and 


Tt is then easy’ to find the 
‘tuanthy of ine on the surface 


Goat Decoy Traps Leopard 


RESPIRATION chamber for bees! 
What In that, you ask, It is 
study energy tranal 
in of trult an the 
chamber Is provifed whth al 
igned 
ro thy au 


al be ane  storag 


andighaarrangendnt has made possible th 


cefnution WP considerable data along 
pis line 


eapSpally 
yo ces 
ad 


Artificial Pearls Made 
in America 


EARLY every woman has her string 

‘of pearis—artificial ones. They may 
cout fifty cents o fifty dollars. How are 
they made? By coating the inner surface 
of thin glass beads with a paste made from 
fish-scales. Formerly they were manu- 
factured ehiefly in France. The fish-scales 
‘were bought from Russian fishermen. But 
during the war the United States Bureau 


of Fishefies developed a substitute for the 
Russianfish-scales. 
‘The feales of shag and sea herring have 


the di Hs. This 
‘the body 


is known, 


flied by the oyster, which imme- 
diately proceeds to cover the parasite. 
‘This covering process continues until a 
pearl is gradually formed. Jewelers make 
8 distinction between artificial and imitation 
pearlsthe former are more expensive. 


BELOW i shown an Indian teopan 
trap. A live goat is, gon 
trap, protected by strong 

‘The trapd 


above, whi 
attached 


into position. His next 
is an a captive. 


Salmon Eggs Hatched 
by the Million 
"HE United States Depart- 


ment of Fisheries is busy 
raising fish eggs, so that we 


‘may continue to enjoy eating 
fish, 
ey 


expert care for several weeks. 
Jt ix only one of many thoo- 
‘wand such trays, 


thoroughly hardened. 


Carrying a Gun by a 
‘Trousers Button 


FLERE in» guncearvior that 
will minimise the chances 

of accidents, besides allowing 

the sportsman the use 
wand. 


ssuspender, f 
ert button at 
side, from) wl 


wo springs, a 
inhaA front and a 
the back. 

‘These springs afford the 
lieney needed to prevent 
gun's hanging as a dead 
‘weight from the shoulder. The 
suspender holds the gun by 
the lock: thus the butt rests 
under the armpit and the 
barrel is pointed downward— 
the only safe position fora un 
not in use. 


Got iven sufficient time in 
it yill wear out rapidly. 

that ten days are barely enough. 

, the concrete will give 40 per 


should be kept warm. 
thaifis sprinkled daily will serve 


‘over which heavy hauling and trucking is to 
done will become rutted and cracked if put to use before be 


A One-Man Road-Grader 


NCE two teams of horses and at least 

‘two men used to be required to level 
and grade roads. Now we have the one- 
‘man machine, which does the job in half the 
time and never gets Like all modern 
devices of this nature, it is, of eourse, driven 
by gasoline. 

‘The single operator manipulates all the 
levers that control the cutting blades and 
also takes eare of the engine. All the con- 
trols are placed at his elbow. 

If you live in a community where it is the 
custom for each man to contribute his share 
‘of labor toward keeping the roads in con- 
‘ition, it will pay the men of the neighbor- 


hhood to get together gnd purchase 1 one- 
man and ‘the time and 
tor this task. 


Batwhat wut S'the walk wit 


This Motor-Driven Grinder 
Cleans Castings 


ABOVE i a new departure 
in hand-grinding. outfits, 
Although nothing that re 
sembles an electric motor is 
‘seen, there is one present. ‘The 
motor is so constructed that 
the grinding elemgnt, 


i 
‘made in th is 
att 
ofp, 
i a 
1 onf of tip induction type 
and eaplble of great speed. It 


is held in the hands and the 
srinding-wheel ix allowed to 
revolve in contac with the 
ough eastings that have to be 


Coke Will Deodorize Your Icebox 
ind onions in the same refrigerator, 


b the opion taste and become very 
ibstance that is quick to 


‘one can't have several 


in the corner of the 
absorbing all kinds of 
Especially in. warm, 


vecennary. 
‘The coke or charcoal should be changed every three weeks, for 


‘in that time it will have become thoroughly snturated. 


‘The Accommodating 
Seat with a Spring 


TILE this stool was built 
‘marily for dentista jt 


also serves for carrying the 
‘stool from place to place. 

Some one remarked that the 
stool seemed almost to think, 
so responsive was it to every 
least motion of the person who 
‘cceupied it. ‘That responsive 
ness is due to the heavy spring 
that rises from the base, and 
which, while giving ample 
support to the sitter, adjusts 
itself instantly to any’ position 
desired. 


Housekeeping Made Easy wal 


Look this page over: you 
may find just what you need 
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Keeping Up with the March of Science 


Facts for the man who wants to know 


Square Coins for Australia 


HE. square coin is coming into use in 
Australia. Before long all of the round 
Australian halfpennies will be ealled in, 
‘There are two good reasons for minting 
square coins. They pack better when they 
are boxed, and very little metal is wasted 
when they are cut out of the sheet. In the 
cease of round coins, considerable metal is 
Jefe that must be smelted over again. 


A New Paper-Filling Clay 


(A. NEW clay for paper siting bas been 
found by the research workers of the 
Forest Products laboratory. It fe very 
teal in’ giving © printing. surface to 
Pnthe past all of the elay used in this 
country for “loading” paper ws imported. 
‘The American clay was found in the West, 
tnd it han been found an excellent rubetl 
tute for soup 

‘Tho workers at the Forest Products 
Inberntory found that it produced a best 
tila grade of paper when it wan mised 
‘with English china lay 

"The mixture produces a more velvety 
surface than where the English clay alone 
used, 


Blood Rains on Monte Carlo 


THE people of Monte Carlo were tere. 

recently when the rain brought 
down what they believed to be blood, 
Superstitions persons thought that some- 
‘thing terrible was about to happen. 

There ia a scientific explanation for 
nearly every unusual thing in nature. 
Selentisty were not long in giving a reason 
{or this phenomenon. They pointed out 
that, it was due to the red sand of the 
Sahara desert 

‘The clouds had become saturated with 
the sand and it was carried to Monte Carl 
Teforo the clouds preiptated their 
moisture, 


What Colors Mosquitoes Like 


N the world-wide battle with mosquitoes 

very little attention is paid to the ques- 
tion of color. However, experiments have 
proved that the mosquito has # marke? 
fondness for certain colors, and an almost 
equal aversion to others. For instance, 
person wearing white shoes and stockings 
Will he bitten on the ankles once while 
person wearing black shoes and stockings 
(other conditions being equal, of course: 
will be bitten twenty-five times. If a black 
and yellow dog are together, it will be 
noticed that, while the black dog will suffer 
torments from the attacks of mosquitoes, 
‘the yellow animal will be troubled but litle 

‘The experiments that determined aceu- 
rately which colors are most liked by mos- 


quitoes were conducted by an English 
scientist, under the auspices of the Liver- 
pool School of Tropical Medicine, and 
‘covered a period of seventeen days. Boxes, 
lined with rough cloth of various colors, 
were so arranged that newly bred mos- 
quitoes, upon emerging from the water, 
could enter whichever box most attracted 
them, care being exercised to see that no 
box was in any way more desirable tha 

another by reason of greater light or 
shadow. 

‘At the end of the test period, 108 
mosquitoes had entered the navy-blue box, 
190 the dark-red bor, 81 the reddish-brown, 
59 the scarlet box, and there were 49 in the 
Diack box. There was then a sharp drop to 
1 in the slate-gray box and 24 in the olive- 
green. Violet, leaf-green, and dull blue 
attracted respectively 18, 17. and 14. 
Pearl-gray drew but 9, pale-green 4, light 
blue 3, ochre and white 2 each, orange 1 
and pale yellow or khaki none at all. 


Houses 7000 Years Old 


EOPLE lived in Switzerland more than 
seven thousand years ago. We know 

in Greng, near the 
Lake of Morat, revealed the remains of a 
prehistoric village. ‘The level of the lake 
went down to such an extent that the bot- 
tom was exposed in many places. 

‘The ancient dwellings were built on piles 
driven deep into the mud. The huts on the 
piles were made of wood and clay. Str 
reeds, and rushes formed the thateh 
roots. Numerous relics made of stone, eop- 
per, bronze, and iron have been dug up 
from the mud. 

Bones of all the common animals have 
also been found. It would appear that the 
people who oceupied these humble dwell- 
ings were civilized. 


Aluminum as Strong as Steel 


“THREE small thin plates of steel will be 
balanced by nine similar squares of 
sheet duralumin, an alloy of aluminum 
that can now be made as strong as steel 
Experiments conducted in the laboratory 
of an airplane company at Keyport, New 
Jersey, have succeeded in producing a 
‘quality of duraluinin that is non-corrosive 
fn sale water. It is of great value in the 
construction of flying-boats. 

How was the “light-weight” aluminum 
compound converted into a giant of 
strength equal to the “heavy-weigh 
champion, steel? Mainly by the method of 


heat-treatment, annealing and tempering 
at certain temperatures and for certain 
periods, was the result obtained. Tests 
were conducted at intervals after the heat- 
treatment to show the effect of aging. It 
‘was found that, 120 hours following the 
heat-treatment, the deralumin stood a 


Artificial Leg Affects Watch 


OOD watches lose in accuracy by ex 
posure to a magnetic field. A war 
veteran working in « wateh factory found 
it diffieult to keep his wateh right. 
Knowing something of magnetism; 
‘cccurred to him that the steel in his arti- 
ficial leg might be magnetized, He experi- 
mented and found this to be the ease. 
He went to an electric-light company 
and bad his leg demagnetized. After 
‘this treatment his watch kept perfect time, 


Charting River-Bottoms 


HARTING the bottoms of rivers and 
creeks is just as Important as charting 
their courses and shore-lines. A device is 
used that will draw the profile ofa river-bed. 
‘A few years ago river-beds were ebarted 
by sounding, The new device has few 
parts and it is absolutely fool-proot in ite 
operation. ‘The line is drawn by placing 
pencil wt the end of a long rod. The oppo- 
site end of the rod is provided with a wheel 
that rolls over the bottom of the river, 
tion in the bottom of the river 
“and by noting the 
depth at chosen intervals of time, the 
bottom of the stream may be charted. 


Modernness of the Ancients 


WE have only to turn back the pages 
of history to discover that the an- 
ents had some very modern notions. 

‘Mr. E,W. Hulme pointed out before the 
Neweomen Society, recently organized in 
England to study the history of engineer~ 
ing and technology, that in the great 
Palace of the Two Axes in Crete there was 
a system of water-carried sewage and 
terra cotta socketed drain-pipes that could 
not be paralleled in Europe prior to the 
eighteenth century 


Identified by Veins 


GINCE the fingerprint method of iden 
tification has come into use, several 
other methods have been suggested. An 
Tealian scientist has suggested the tse of 
the veins in the hand, He has found that 
the veins ate different in different persons, 
‘The veins are easily seen when viewed 
ith a source of light that has no red rays, 
‘The mercary-vapor are light is suitable, 


The Strongest Wood 


WHEAT is the strongest wood? Some 
would say oak, but African teak is 
much stronger. 

Jarrah and greenheart wood are heavy 
and strong, and oak is found to compare 
more favorably with them. 

Willow, poplar, and spruce are first 


among the light woods that find wide 
Balsa wood is the lightest wood that is 
known, 

‘A cubic foot of African teak weighs 
eighty pounds, while a eubie foot of willow 
weighs but thirteen pounds. When sub- 
jected to a strain test, African teak did not 
hhreak until 855 pounds waa reached. A 
pilece of ash of the same aize broke at 690 
pounds. 


Coffee Painted to Order 


BRAZLIAN coffeodeaters will paint 
coffee any color desired. ‘There is 
black eoifee, brown coffee, yellow coffee, 
blue coffee, and green coffee 

‘The health authorities of some countries 
will not permit the entrance of painted 
coffee, Its entrance is not allowed in the 
United States. Ho many of the 
South American countries prefer colored 
coffee, and cortain states in South Africa 
‘also Tike to use coffee colored to suit their 


te. 
‘Tho coloring matter is applied in big 
revolving eylinders provided with paddles 
Each eylinder holds about six bags of coffee, 
Vegetable coloring matter is used. 


Truth about Sea-Serpents 


GATORS often bring in tur storen 
‘about the great sea-serpents they have 
seen in their travels. It is safe to assume 
that many of these stories are manufac- 
tured. It would not be well to say that all 
the stories are untrue 

‘hn instance of a manufactured story is 
‘the one about the octopus caught by the 
sailors of the steamship Caronia, last Apri. 
‘The story had it that ten sailors attempted 
to overcome the monster, which put out a 
‘tentacle for every sailor. All the news- 
papers printed this story, which had come 
in by wirelew, When the ship reached port, 
it was ascertained that the “octopus” 
‘would easily fit in a matebboxt 

Professor J. A. Thomson, lecturing be 
fore the Royal Institution in London, 
deseribed the giant fish that sailors have 
dubbed the “‘sea-serpent.”” Tt is known as 
the oar- or ribbon-Gah, sinew it ia flat like 

‘The ribbon-fish often reaches a length of 
twenty fect. When it is attacked by an 
enemy, it shoots several feet out of the 
water.” Its great length gives it the ap- 
pearance of a serpent. 


ot reach # dans 
the glass bulb 


‘erous temperature 
is kept clean 

A clean bulb allows the heat to radiate 
into the air and this keeps the tempera. 


ture normal. 

The accumulation of dust and grease 
fon the outside of the bulb tends to in- 
ssulate the hot filament and prevent the 
escape of heat. This causes the tempera 
ture to reach a dangerous degree, since 
this dust is often brought to the ignition 
point. 

‘The moral is: Keep the electric tights in 
your home well dusted. 


Sparks Cause Explosions 
(Al RECENT premature explosion in a 
quarry, resulting in the death of nine 
‘men and the injury of several others, was 
directly traceable to a spark from a steam- 
shovel working under the face directly in 
front of the hole being loaded. This acei- 
dent and similar 
the Bureau of 
sity for pointing 
‘quarries of explosives from sparks emit- 
ted from stear-shovels and locomotives, 
and making recommendations for greater 
safety. 

In the Canal Zone, s steam-shovel un- 
covered a misfired charge of dynamite. 
While the dynamite was being picked up, 
the steam-shovel continued working neat 
by. A spark from the shovel set fire to 
some loose dynamite spilled on the ground 
{rom the broken cartridges. This fire was 
transmitted to a hole that was being loaded 
cloae by, and eased » premature explosion. 
(One man was injured. 


World’s Longest Penstock 


FULLY, Switaeriand, has « hydroelectric 
plant that receives its supply of water 
from an Alpine lake seven thousand feet 
above sea-level. ‘The plant is two thousand 
feet above sew-level, and the water drops 
five thousand foot before it finally reaches 
the wheels in the power-house. 

‘A long steel pipe, or penstock, carries the 
water from the upper level to'the water 
wheels in the power plant, where twelve 
thousand horsepower is generated. When 
the water reaches the end of its long jour- 
ney. It i traveling at a speed of 590 foot a 
second, 

This 


the world, 


the longest penstock in use in 


Uses of the Coconut-Tree 


HE inhabitants of the Dutch West 

Indies depend almost entirely upon the 
coconut palm for the necesities of life. 
‘They make use of every part of the tree, 
from the roots to the leaves. 

Toots are used in the preparation of 
medicine, and the hard wood is used in the 
construction of homes. The sweet sap of 
the tree is made into sugar and the big 
leaves are used to make baskets. The stiff 
ribs of the leaves are made into brooms, 
‘and the undeveloped ribe make a delicious 
dish when properly prepared. ‘The nut 
fare used for medicine, when partly ripe, 
and the milk makes a good tonic for 
‘contain ile. 

‘The husks of the nuts are shredded and 
made into rope. ‘The hard shells make good 
ps and fuel, and the meat of the nut is an 


Traffic Laws for the Sky 


EW YORK city has already set down 
AN ‘rules for traffic in the sky. “Drive to 
the right” is one of them. Aviators must 
also keep two thousand feet above the city. 
except when landing at places especially 
provided for that purpose. 

Nothing may be dropped from an air- 
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plane, and stunting is absolutely forbidden. 
Ina case of forced landing, it must seek an 
‘open space where it will not endanger ii 

‘or property. Lighter-than-air_ machines 
have the ght of way over heavier-than-air 


Violation of any of these rules makes the 
aviator liable to a fine of fifty dollars or a 
jail sentence of one year. Of course if 
there are air laws that can be violated, 
there must be an air police force to see 
that the laves are obeyed, 


Why Not PerfumeYour Food? 


ERPUMED cookery—that 

novelty in the prepar 
hhas been tried in Paris. 
of-the-valley sauce and veal cutlets with 
old reset! 

‘Jules Mainstavé, the inventor of the new 
perfumed dishes, claims that the high 
purity of manufactured perfumes makes 
them perfectly safe to use for this pur- 


the atest 


Powe, 

But how appetizing do you think the 
odor would be? 

Would it appeal to a hungry man as 
does the aroma of roast beet or broiled 
steak? 

For poets, musicians, and actors, probe 
ably yes; but for hungry men—no, 


Wire Mesh for Roads 


HE British army in Egypt has used 
chicken-wire in the construction of 
roads, 

Looe sand was smoothed and leveled 
and then covered with chieken-wire, which 
‘was firmly pegged down. 

“The pastage of troops or motor trans- 
ports seemed to affect the road very litte, 
while the passage of animal-drawn vehicles 
damaged the improvised road badly. 
However, it was possible to make repairs 
‘quickly and the road wax easily: kept in 
ood condition. 

‘Of course this wirv-mesh road wax purely 
temporary expedient for the military. 
‘The old Romans still hold the palm as the 
‘champion road-makers of the world. Many 
‘8 foundation of the roads they made is 
still in use in Europe, the surface alone 
being modern. 


How Copper Is Hardened 


ANY inventors have labored inces- 
santly trying to harden copper 
‘Thoir research sorik has been in vain. The 
hardening and tempering of copper was a 
process that was believed by many to have 
been a lost art—presamably lost by the 
Bays 
‘Copper is hardened to-day, and there ix 
absolutely nothing mysterious about the 
process, 

Mechanical working will produce hard 
copper. Hard-drawn copper is available 
ax well as hard-drawn copper. tubing. 
The process of drawing thin cold copper 
through a die hardens it considerably. 

When copper is alloyed with other 


metala, it is alo hardened “and great 
quantities are used in the workaday 
world. 
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Do It with Machinery 


Some of the labor-saving 
appliances pictured below 
may help you in your work 
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Mud-Guards to Protect 
the Man on Foot 


Inventions submitted in a French contest 


In muddy weather a metal disk, with brushes 
‘Along the edge, is attached to the hub of each 
wheel. "Thus the mud is caught in the brush 


Here is mud-brush 
that is attached by 
‘wires to the bub, The 
Spokes of the ‘wheel 
show through: hence 
the brush fs not con 
Spicwous, Tt catches 


‘The guard, inthis 
ccase, fe made of rub- 


doubts about its abi 
ity. to prevent the 
mud from shooting 
‘outward, look at the 
ddisk-of the wheel: it all the mud that. the 
eecived all the regular mud guards 
Splashing that the the sides of the 
‘pedestrian was spared! 


Prmtraghe © Kate erent 


Muddy water its this 
metal protector with auch 
force that it shoots out 
backward. “The man at 
the side is saved, but how 
‘about the ane who sepa 
‘Sut behind the eae? 


1 you took closely you 
‘will see ‘that there ie 
Fubber. shield the 
‘utter rim. This shield 
fanother type of mud 
ituard for protecting the 
passer-by 


This Oil-Cup Makes 
Lubricating Easy 


[UPRICATING an automobile 
extremely messy and disagree 


Four-Cycle Engine Piston-Valve 


Ware raised margin of 
which engages be- 


tween two rollers at 


HE valve shown 
in the picture ia, 
intended for « f 


cycle theend of the piston- able work. The unpleasant features of 
bustion en rod. this work are reduced to a minimum * 
though There are no by the force oil-cup ill below. 
springs and few To fl the cup, lit tpaidaple cover 
es | thy movable parts inthis until the filling hole inAje-cowtainer ix 
a f Its action is exposed, fill thf reser#Bir Jvifh heavy 
nnttellY the intake, move- oil by mgans of a squi Ind push 
mpression, pres ments are always the eap|downfa/phat the opening i 
sre, and ‘exhaust accurately timed. ¢l WV bg Uiyeap ix pushed down, 
strokes of the engine, As there are no the gil id {6peedinder pressure to the 
and contains fewer springs, the part] redwifing lubrication. ‘The cup 
parts than the pop- operates is ditt-, dust-, and rust-proof, 
pot valves in present and as there is 
use. spring pressure to - 
‘The  eylindrical JQ. overcome, there is a risiied 
valve-chamber ia considerable saving 


rat {2 


made integral with 
the engine-cylinder 
casting. Two cylin- 
der heads on the 
Piston-rod of the 
valve are so spaced 
that the chamber be- 


in the power neces- 
sary to operate the 
engine. Practically 
allwear is confined to 
the cam, which eon- 
sists of a single piece 
and can easily be re- 


this valve, 


Noiselesly 
‘which has no springs and 
{is operated positively by 
2 cam, controls intake, 
exhaust, and pressure of 
gas in the engine cylinder 


tween them alternately receives the 
gas from the intake port, or the ex- 
haust gas from the engine.’ The move- 
‘of the valve are guided and 
ly determined by a cam, the 


placed by a new one from time to time. 
In the accompanying illustration 
the cylinder is shown as an integral 
part of the engine casting and placed 
Parallel with the engine cylinder. 


“ 
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Automobile Wheels Are 
Now Made of Plywood 


HE newest development in auto- 
mobile and motor-trugk wheels is 


one made of layers of wogf, glued to- 
gether under great profsupey The 
wheel is of t com- 
posed of sevel tl fslices of 
wood, fhe 1 piece running 
counte] to thefnext 

hid by 
arin 
confp! 
strbng,~ non-separ- = 
ablq, non-warpable, yee 
but" resilient whole, ~~ 
which is claimed tobe 4 
able to withstand 100 
per cent more side 
strain than the spoke hes 


wheel, Theweight of | 
the new wheel is ap- 
proximately the same 

as the spoke wheel, 

Any standard de- 
‘mountable rim can be 

used the same as on (@ 
thespoke wheel, The 
hub construetion is, Motor trucks and 
the name, except that guonotis wise 
a right-angle tire 455 Deine com 
valve is provided. wont “* 


Motor-Polishing the Car 


RACTICALLY “4 


machine is put to work. 
and covers many ti 


ffeh_ work in opposite 
All of the parts are made 


‘One man can polish seven automobiles, 
a'day with this aicdriven polisher 


just called up his 
‘is recording the calls 
that have come in 


‘The top of the car will verve for the 
placing of the wireless antennie re- 
‘quiring merely a post at each corner 


Equip Your Car with Wireless 


NY enclosed automobile can now 
be equipped with a wireless tele- 
phone outfit. 

‘The instrument on this automobil 
will work successfully up to five mij 
and use only a small pyrt 
automobile battery's curgent 
can hear as plainly as 0} 
phone. 

‘The young men in the pfetu 
found that it is not necessary 
antennae high up. Their experiments, 
proved that the wires stretehed around 


It is an easy matter to sit in a car 
thus equipped and ring up one’s home, 
provided you are within the five-mile 
zone. 


Putting a Camel in the Automobile 


LLING 0. WEEKS, a 

professional aviator, 
worked for five years on his 
device for automatically 
keeping the automobile radi- 
ator full of water before it 
was perfected. It consists of 
two main parts, a tank and a 
float-controlled” valve, con- 
nected with piping. 

‘The tank is placed ver- 
tically at the bottom of the 
dash under the engine hood 
and is piped to the radiator 
erflow pipe. The tank 
‘thus eatches, condenses, and 
holds all steam and w: 
from the radiator. 

‘The float-conti 
tached to the,top fan! 
under the engfne hi 
by tubing wifh the i 
the motor. 


in the radiator 
led valve opens, 
rmitting the motor to create a partial 
icuum in the top of the radiator and 
draw back sufficient water from the 
vertical tank to refill the radiator. As 
soon as the radiator is again filled, the 
float in the valve rises and shuts off 
the motor suction until the water again 
lowers in the radiator. 

‘The vertical tank carries a reserve 


1s 


‘water and is fitted with a 
at, when it blows, warns the 
it the supply of water in the 
jausted. This occurs before 
tor runs low, so that the 
engine is always protected against 
overheating due to loss of cooling 
water. 

In creating the suetion in the u 
part of the radiator, the float 
also feeds into the intake manifol 
very slight amount of moisture, which 
tends to inerease the engine power, 
when converted into steam by the high 
explosion temperatures, as well as to 
prevent the formation of earbon with 
all of its attendant harm to both the 
spark-plugs and the cylinders, 
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Items of Interest 
to the Automobile 
Owner and Driver 


w, ) 


| 


\ Vee 
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When You Want Expert Advice About Your Car 


Tithe, oases of teas about suomebilee 
and motor-trucks the Popular 

Monthly endeavors to help its readers solve 
problems of maintenance and repair. But 
there must be special cases that are not cov- 


ered, and we invite you to write to the Auto- 
mobile Editor and tet him advise you, 

if you wish to know more about the devices 
pletorad bere, oF yom wank to sok eeeecioon 
write. Some answers are given on page 79. 


@) 


On the tet ie a of 


‘ 
gue 
| Gangs wD 


Sse 


“When the whee! 
jaS spokes. a, 
It Jie spofes 


/& Sealer eo 


Spraying the Fruit-Trees 
from a Trailer 


HE combined tractor 

ing-machine_pietu 
been used with great 
in large orchards 


machin« n by fthe tractor 
motor, forward end 
of the 

this fhaghine{s more powerful than 
thp older, operated by gasoline 


. Ofehardists maintain that the 
fifdfftus forced on the trees in a fine 
splay is more effective than when it is the earbon deposit 
|applied in drops. 
‘The hybrid machine is considered 


practical for use, 
‘commercial orchards 


specially in large 


Vibratory Motion of the 
Car Feeds the Oil 


ECENT attempts of automotive 
engineers to eliminate grease 
from chassis lubrication have brought 
out many different types of thin oil 
lubrieators, of which that shown at the 
right is the newest, 
‘This device works on the splash sys- 
tem, the vibration ofthe car forcing a 


in the accompanying sec. 
[the oiler consists of a cylindrical bowl with a 
on Yap. As the cap is screwed down it forces 
rod in the center of the bowl. This rod extends 
the bottom of the bow! and acts as a valve to 
1¢ oil to flow down through a plug into a saticer- 
japed réservoir, which with the plug forms an automatic 
vel seal that prevents the oil from flowing over the edge 
of the saucer when the car is standing idle. When mov- 
ing, the oil is splashed over the edge of the saucer and 
down into the bearing, more oil from the cylindrical bow! 
above flowing down and taking its place in the saucer. 


feeding to the fuel mixture a supply 
‘it saturated with water vapor, iin 
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Automobile Fuel Moistened 


NE of the best worked-out examples of the several 
devices now on the market for humidifying the air 
mixed with the fuel vapor fed to the automobile engine is 
shown below. Its purpose is to feed to the fuel mixture an 
auxiliary supply of air uniformly saturated with cool water 
vapor, which tends to increase jhe engine power when the 


‘monoxide or dioxide, 
sprayer, the purpose of 
‘This 


nt depth below the surface of the water 
bubbles always rise through the same depth 
whether the water container is full or nearly 

empty. This tends to effect 
perfect vaporization. One 
filling of the water-con- 
tainer is sufficient for four 
or five hundred miles of 
average driving, 

‘The apparatus. consists 
of two main parts—the 
water-container, which is 
mounted on the front side of the 
dash under the engine hood, and a 
needle-control valve, mounted on the 
panel-board within thedriver’sreach. 

‘The filling trough at the top of the 
container is designed to permit the 
convenient pouring of water from 
any position. ‘The container is read- 
fly drained through a peteock at the 
bottom. 


The Amphibious Tractor 


T first glance the object in the stre 
like some strange boat, It is 
new government tractors for 
millimeter gun. 


‘waterproofed 
fd the carburetor in 


“pe, and any stream of less depth than 
the height of the pipe opening can be forded, 


‘The wateraymph, so called because it can ford a stream; 
it is a creeper tractor mounted with a 75-millimeter gun 


uly, 1921 


What Is Your Running Alinement? 


To reduce tire wear, measure the action of your automobile wheels 


HEN automobile wheels are 

out of proper alinement, the 
result is excessive tire wear. Most 
corrective methods, however, have 
measured the alinement only when 
‘the wheel was stationary. This is 
not sufficient to reduce tire wear, 
because the tire does not wear when 
the wheel is stationary, and because 
the true or running alinement may 
vary considerably from the station- 
ary alinement. 

‘Millions of dollars in excessive 
tire wear have been wasted in the 
United States, because there has 
‘been no convenient method of meas- 
uring running alinement, 

Wheel misalinement occurs as 
‘a result of wear in the steering 
mechanism, wheel-bearings, ete. If 
wheels are allowed continually to 
bump into the curb, misalinement 
is produced, as well as when improp- 
erly adjusted tie-rods connect the 
front wheels. 

Itwas by noticing the sand pushed 
to one side of the wheel track when 
running a car over a beach that the 
full significance of the difference 
between stationary and running 
alinement was realized, and led 
to the invention of an instrument to 


astem nana even 
WO SETS OF RORLESS 


Showing the mechani inn ofthe an 

‘rcbite. As each wi bee 

the plate a act of rollers tranaferto the dial 
nfl indication of is alinement 


measure a car's running alinement. 
The instrument, consists of two 
parts, a plate over which the wheel 
is run, and a dial to indicate the de- 
gree of misalinement. It may be 
used with ears having either pneu- 
‘matic or solid tires, and is made in 
large size for permanent location in 
the runway of a garage, and in a 
small portable size for mechanics. 

Both sizes work on exactly the 
same principle. ‘The part over 
which the ear wheel is run consists 
of two plates, the upper one of which 
moves over the lower on two sets of 
rollers as the wheel passes over it, 
‘The movement of the plate actuates 
a lever connected with the master 
hand on the dial, which in turn 
operates two smaller hands, one 
moving to the left and indicating 
how much the wheels are toed in, 
and the other moving to the right 
and indicating how much the wheels 
are toed out. ‘The hands remain 
stationary in the positions as sot by 
the master hand until the reading is 
taken, when they may be returned 
to zero by pressing a lever. 

‘The top plate and rollers are au- 
tomatically brought back to their 
original positions, 


Write to Us About Your Motor Troubles 


If you have a motor-truck or automobile 
problem, let the Automobile Editor solve 


Why Disk Clutches? 


~The advantages of the multiple 
au ype’ af tromoblle‘fuahesax 
ed with the cone design may be 
Summed up at greater ease and 
tmoothnens of operation’: les ability 
tae of nr apeter rompact 
neal ands reduced’ afinning fen 
te ola inert ofthe deiven member 
‘ive to lightness and small ciameter- 


eae e 
A.—Bngines with four cylinders cast 
in“ong plese are. more compact and 
Tighter in weight. than ‘when 
yor in pairs. "Because of th 
ommpactes, here i 
strength and rgidty. 
ie large nize of the one cating a3 
comparedwith the single cylinder, 
freater care must be exercised in the 
Sctual foundry or casting work. If one 
eylinder is racked or out of true ih a 
fureylinder block, ‘the entire. block 


must be scrapped. Greater care must 
also be exercised in designing the water 
‘manifolding around the cylinders #0 
that distortion due to. unequal hea 
dissipation is eliminated. 


Proper Brake Clearances 
Dez linag the proper clearance t9 alow 
SYESTET Seiad 

A.—On most brakes the clearance 
senerally allowed "varies from 1/68 to 

(6 inch all around. It. is necessar 
that the clearance be the ‘same all 
round the drum to prevent binding oF 
rapid wear of the brake lini 


Irreversible Steering-Gears 


plat Me meant bra “erererate™ 
steeringoear?—G.F-0., Yonkers: Noe 
‘A.—An automobile steering-wheel is 
said to be “irreversible” when the same 
Power exerted to turn it at the wheel 
will not turn it when applied to either 
‘one of the front wheels or when the 
Stewrine-vheal ig not turned by the 


Tieton, the ens revert 


When Trailers Pay 


A.—Each 
trailers must I. 
roads, and the thre moat 
Important. factors ‘to be. considered, 
Then’ Motor-Truck Trailers. Pa; 

published on paxes 78,80, and 81 ofthe 
Repel ‘Science Monthly for March, 

1, will enable you to decide. 


fea ra instalation “ot 


Cooling the Engine 


A.—The advantages claimed for the 
air-cooled engine are its light weight; 
freedom from leaky water connections 

id frozen radiators and ie fines, and 


Liana period sod Shih epeets and 
lubrication troubles, ~ 


7” 


Protecting the Battery from 
Mud and Water 


ON some cas the battery is exposed to 
the mud and water thrown by the 
wheels, On such cars the top of the battery 
quiekly becomes covered with mud. That 
this condition does not lend to lengthen the 
life of the battery is shown by the fact that 
some of the manufacturers provide a means 


Keep your batt 
with this litle covers it 


oF more below the top of battery. 

wud thrown by the tires is then 
before it has a chance to reach 

PAUL GORTON. 

Bent Fenders and Bodies a: 

Good as New 


TT HE 1001 shown in the nppended sketeh 


‘of automobileg ith 
paint and wit 


nd blocks. 

‘Tis tool cor ainly of two steet 

ei 4) ft. long, linked together at 
Upith w crossbar at the end of one 


sure BoC 


= 
Se 


Bent fenders make a car look old: 
keep the fenders on your car in shape 
with thie simple toot 


part. A serewbar midway of the length of 
tthe forged arms, with a threaded nut and 
lever, has for its purpose the closing up of 
tthe arm end 


Padded wooden blocks are arranged to 
be made adjustable. In use the single 
block is placed on the reverse side of the 
‘bend or buckle, which is the place of least 
resistance, and the opposite blocks at the 


extremities of Y 
through the safes 
to its fgrmer| il 
bout jet 
nN ii 
and the blocks protect the 


paint it further disfigurement to the 
bodyl—G. A. Luens, 


An Old Piston Turned into 


in the top of the 
cylinder, I fastened it to blocks. I cut out 


| 


‘An old piston can be made to serve as 
‘a lathe? it is a useful addition to the 
arage 


two sides to make room for the pulley a 
attached a tool-rest. A facing tool or a 


How to Repair a Cracked 
Water-Jacket 


CRACKED waterjackets ay 
Promptly repaired by putt 
cover the erack. To prevent 

of the erack under 
patch should be appl 
Which re set at an 


in and{tightened, they 

broken parts 
joint and pre- 
ion of the crack. 


‘A. Luens, 


cise 
SSeS oe 
ee 
eo 
cuss, 
ne lens) 
oes 
mam et 
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Let the Automobile Pull 
Itself Out of the Mud 


ROADS is the country are by no means 
always in perfect condition. Every 
river of an automobile who has attempted 
‘eross-country tours, especially after an ex- 
tended period of rain, knows that the 


danger of becoming stalifa in ehd\mud ix 
fever present 
"The device shoyn ich is the 
work of sn ing in thwestern 
part of Migou mily roads are 
Irequent, offers an @xcelpnt suggestion, 
car has pool or spin 


ft baadhich a long pioce of 
‘The spool can be rotated 
sear, driven by the engine- 
automobile becomes 
cable is unwound, 


and started, winding up th 
‘thun effectually pulling thi 
the mad.—C. A. Butacs, 


steel cable, 
car out of 


Repairing a Broken Rear- 
Axle Housing 


Macrae 
‘scews 


= 18oN stRIP 


tight from one brake drum to the other, 
‘Then I drilled and tapped several series of 
34-in, holes in the housing, three on each 
aside of the break for each of the strips that 
were intended to hold the broken parts 


ips, of which T uked four, were 8 
fn. long and 3; in. wide and 3/16 in. thick, 
Ineach of the strips I drilled six holes 14 in. 
in diameter to match the holes drilled in the 
hhousing. The strips were serewed to the 
hhousing—and then I brazed all the way 
around them.—A. J. WIESINGEE, 
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Make a Door-Check and 
Save the Wall 


“ASILY constructed and ¥) 


practical 


the top eut out 
apiece 1 by 34 

‘and 3 it 
deep. 

‘Cut the block 
in the shape 
shown in the 
illustration. 
Take an old 
rubber heel and 
cut from it a 
block of about 
3¢ to 1 in. by 
Shin, Glue this 
into’ the slot 
and paint the 
door-check the 
same color as 
‘the wainseot- 

to which 
‘should be ai 
tached by screws.—M. J. SILVERSTEIN, 


To prevent a door 
from injuring: the 


A Drain-Spout Made from 
an Old Tire, 
FROM 2 quarter 


improvised x dj 
the illustrat 


‘The spout 
was in every way as 
satisfactory as one 
made "of tin or 
galvanized iron.— How the drain-spout 
Lvow ADELMAN. 


Building a Goofah from an 
Old Auto Tire 


‘however, must be air- 
the floating frame or gunwale, 


The body of the boat consists of water- 
proofed canvas that is sewed to form a bag 
of the same diameter as the tire and deep 
enough to accommodate one person in 
crouching or sitting position. " The upper 
part of the canvas bag is lapped over the 
tire and securely sewed. 

The bottom of the boat is formed by a 
piece of board cut round. The lower edge 
of the canvas bag is lapped over the edge of 
the boat, and cemented to it. ‘The boat is 
collapsible and light enough to be carried 
‘on long trips.—JAMES A. MonTcomEny. 


Workbench Cast-Offs Make. 
a Turn-Buckle 


a urbe te nndeyfg/ in be 


Then make two loops 
‘mee ye, 


sreewne, nase 
‘A long stove-bolt with its nut, two 
‘washers, and two ends of heavy steel 
wire are the constituent parts of this 
Improvised turn-buckle 

of steel wire about the shape indicated, 

slip the two ends of these loops into the 

holes in the washers and rivet them. 
‘Assemble these various parts as illus- 

trated in the picture above and the turn- 

‘buckle in complete. —L. B. Romans, 


One Method of Removing 
Fumes from the Air 


GARAGES and building in which fre- 
‘engines are housed invariably contain 
air that bas been vitiated by the fumes of 
‘combustion from the exhaust of the engine. 


floor at the place immediately underneath 
the exhaust of the engine. The pipe ix 
connected with the exhaust by a rubber 
‘hose that slips off the exhaust whenever the 
fire apparatus leaves its quarters, 

‘The end of the pipe outside the building 
may be extended to the roof, or to some 
place high enough to produce'a draft that 
will carry off the gas. 


Making a Swing from a 
Discarded Tire 
WE ll remember the swing hung trom 


gnarled apple-tree o 
where we i 


Boys and iris will get a great 
eat of fom ou of tie Sein 


tire, provided it is not in too bad a con- 
dition. 

‘The tire forms a more comfortable neat 
than the narrow board of our early ex- 
Periences, and the young rider can cling 
comfortably to the rounded sides. 

Suspending the tire from a single rope 
permits of a variety of gymnastics, the 
rotating motion being very popular with 
the small boy and girl—Lkow ADELMAN. 


Rubber Mats from Pieces 
of Old Tires 


JF.70% have some ota auton 
you can make good use 
making one or more mj 
front hall. First, 


frame of hpavy’ 
is i 
plain} wi 

will 

‘Therpatrip all the 


pa 
fabric of the tire 


hholes through each large and small square 
and string them, alternating amall and large 
pieces, on two wires. Twist one end of the 
‘wires around the heavy wire of the frame, 


stretch them across, and make them taut 
by twisting the other end around the oppo- 
site side of the frame. According to the 
size of the frame 10 or 15 rows like this will 
bbe required which should be #0 spaced that 
about 14 in. space is left between the pieces 
of rubber. 

Itis advisable to use galvanized iron wire 
also for stringing the rubber pieces. The 
accompanying illustration shows the ap- 
pearance of the mat.—E. T. JONES, 


How to Make an Adjustable 
Head T-Squ: 


‘OU can make an ol 


|, malgg a hole about ¢ in. 
or 34 in\in diameter, to ts 


‘Here ls a way to transform your faxed 
head T-square into an adjustable one 
that canbe used at any angle 


bolt and wing nut. Place a washer 
under each end of the bolt and the 


iny time by removing the wing nut 
und hend.—H. H. PARKER. 


Improvised Eyeglass Chain 


fasteners, one of which 
ut as shown, A loop. 
ye end with the aid 


SD ihrer 
mere 
—— 


C35 


This will keep the 
wind from blowing 
OFF your glasses 


of the Agtomo- 
bile-1 Wi 

‘The whe—was 
then shaped by 
hand to fit the 
wearer's ear. 
Four fasteners 
were found to 
be long enough 
to streteh from 


the earpiece to 
the glass. 


nsebket and bulb can 
a good extension by 
three wires from the 


wires from the bell box to the sockets, 
with a socket located at every point 
where it is desired to locate the tele- 


‘throughout; for instance, 
to red, and green to green. 
‘accompanying illustration shows 
the Aheme.—V. H. Topo. 


HIS fountain 
or basin for 


a 
a small nip- 
ple and over 
this is attached 
an automobile- 
tire dust-cap, 
which is pierced 
ith many 
holes about as 
small as the 
point of a pin. 
This cap fits 
down to the 
shoulder of the 
coupling. 


from 
Shape 


‘expensive shoes 
ttractive appear- 
‘and cracks 

art as the 
ling and 
less. han- 

1 of the shoes. 
creases may be 
int by placing 


To Prevent SI 
Losing Th 


VEN the 
soon lose their 
lance through wri 
that form above tl 
result of the constant 


of leather of 
which the count- 
er is made and 
it will stiffen the 
back of the shoes 
sufficiently to 
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Homemade Exhaust Fan 
for the Lathe 


YY the aid of a desk-fan J device 
may be constructed for femoving 


bby suction the dust. and particles 
of grit and grindi otherwise 
would fill the inder to 
the detriment in oper 


ating it, 


ugh a Tunnel-shaped 
rubber hose, ending 
from the hood to 
¢ grinder, All dust 
sucked in through the hose 
and are drawn toward the fan. ‘They 


Like m vacuum cleaner, this 
device will suck in the dust 
land grit (rom the grinder 


are stopped, hor by a fine seroon 
in front of the fan and ean be removed 
from the screen from time to time by 
gentle tapping. 

‘This device has been used with re- 
markable success on a machine for 
grinding typewriter cylinders. But 
that is no reason why it should not be 
equally successful in cases where other 
materials are ground.—N. G. NEAn, 


Putting Up a Simple Trellis 
for Runner Beans 


JR Se secomeenyite Mastcstion § 

a simple trellis that cap be made 

in a shorter time than 

quired for such trell 

be as effecti 
‘Two posts 

rows, and a 


‘An easy method of constructing 
tects for training runner beans 


way that nearly vertical sections result 
as shown. 

If the cord is spaced about a foot 
apart, it will be found to be as effective 
as woven wire or especially prepared 
frames, and at a cost that is trifling. 

The posts may be simply stakes 
Griven into the ground far enough to 
withstand the stretch of the wires, and, 
at the end of the season they may be 
stored away.—DaLe Van Horn. 
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Triangle that Gives 


wires, which will be about the right 
length for the purpose, when cut in two 
parts. Bendthe 
wire, as shown 
in the illustra~ 
tion, in designs 
to suit your 
taste. Use fine 


Using a Clamping-Nut 
Saves Time 


‘UPPOSING it is required to clamp 
work of varying lengths upon a 


screw arbor, much labor ean be saved | 
by making the clamping-nut us 


wire to fasten 


th of the recesses de- the wires to- 


pending upon gether. This 
the size of the gives the effect 
triangle. A of wrought-iron 


work and is 


smaller triangle R 
most attractive, 


the arbor 


of the proper 
size is then cut 
Y ‘as shown in the 
illustration, the 

P* severalditterent length of the 
spacings may be projections and 
obtained with their respective 


At least five different spacings ean 
bbe secured by turning the inner piece. 

In use, the palm rests on the lower 
left-hand corner of the large triangle 
and the forefinger is inserted into the 
hole of the smaller one. 

By alternately moving one and 
holding the other triangle down, even 
spacing of the ruled lines is thereby 
secured. —Wrtam MELA 


even before 
the flower run-, 


ers B= 


ive i 
afeoat of yay 
grechefiaint 


1d the box is finished. —M. A. OsBEKG. 


mabe tue wintow: 
box very attractive 


A Tinting-Tile Made from 
Developer Tubes 


LASS vials, test tubes, and es 
pecially developer tubes make 
ideal tinting-tiles, Any hard wood of 
the desired length, several inches wide, 


| 
soon | 


ore neue Alege Ta 
SORIA ones Sh 

uc tne and labor may be ved 

by “employing the’ clamping nut 

Stscribed and inustrated here 


the threads will mesh and the nut will 


Place a Mirror to Throw 


hold as well as any other kind. To 
take off the nut, simply loosen it until 
the threads may be thrown out of 
mesh. —R. F. POM. 


Light on Your, Wor 


Foret 


rood light o 
hep machi 


unvensa. 
‘The picture aa 
illustrates the 
method which 
was ured in [ ) 
one particular 


oe | 


With this misror 
light may bethrown 
‘on the work where 


onwhichsome {fis mont needed 


interior lathe 
work had to be done. ‘The mirror was 
fastened to the tailstock of the lathe 
with a universal jointed bracket, 0 as 
to reflect either the light from # lamp 
fr the rays of the sun into the interior 
of the work.—Joux Homzwoon. 


A Decorative Flower-Box for 


a Window 
UNGALOWS, porches, and 
summer cotta be made 


Very attractive indow-box. 


mn a boxpabs deep and the 
idtlfaf thei Fill it with 

le rich sdil. ‘Then plant a 
W pints, a bunch or so of 
faisied| some mignonette, ete. 

‘Now take deveral ordinary baling 


homemade tinting rack yery 


Sor 
= F 


and an inch, 


a trifid larger 
fof the tubes. Both 
may be grooved to 


and the 

water, are 
used to hold the tints of the concen- 
trated colors. A medicine-dropper is 
a handy medium to transfer the 
colors.—A. SCHAAL. 


Have You Tried to Draw 


of white and brown 
sugar should be dissolved in water until 
the solution has a consistency equal to 
that of a thin syrup. Alcohol is added 
as a drier, and the varnish applied to 
hot glass plates. 


s 


To Pour Acid from Carboys 


hout Spilling 


‘With simple tools this cradle for tilting 
cearboys can be made from a few strips 
of bumber 


carboys were accidentally broken, and 
there was always a good deal of 
waste in trying to remove a small 
amount of acid or water from the 
carboy. 

‘This apparatus was made of soft 
1 in. by 4 in. timber, but it could be 
improved by making the 5 
cradle of strap iron, which would give 
added strength.—VERNON G. Cox. 


inging 


be tipped over or 
‘broken. Acids 
are very de 
structive and 
when spilt on 
a bench may 
cause great 
damage. 

‘An excellent 
acid cup ean 
be made from 
an insulator for 
leetric wires 
set in a cone 
shaped base 
‘made from a 
piece of heavy 

tin, as shown in the illustration, The in~ 
ssulator cup is not attacked by the acid and 
‘the broad and heavy base gives it stability. 


Holding the Window at Any 
Desired Height 


‘This acid cup is not 
easily upset 


Brom a atrip of 
fide and '% In. 
p that will make 
window to any 


Sraip 


bored at each 

weeuring “It. he belt enengh 
Ree Ts, rang 
Toepataiat Resp house 


the face of the 
lower window-frame. 


Nuts Must Fit in Order 
to Be of Service 


LW. W. PARKER, 


the nut as well as 
‘of the bolt will be 
ruined. The pic- 
ture illustrates 
that in a ease of 
this kind only one 
thread can be in 
contact and th: 

not all the way 


coney tace of Ngoer 


‘What ‘around, because 
when the mut of the different 
does not fit itches. If the nut 


is so thick that another thread comes in 
Contact, the second. contact will be on 
the opposite side of the thread. Tt 
‘obvious that the nut that holds merely by 
part of one or two threads offers no secur 
Ry. The thread ls easily stripped and the 
of. 

hold also be remembered that nuts 
that are too large, even if they have the 
ime thread as the bolt, are objectionable. 
‘They hold only by the sharp edge of the 
threads, which are easily sheared or 
broken ff NG Near. 


Ferrules from Short Lengths 


quire a pipe of 
2 in. in diame 
ter, 

‘The heads of 


through the stake head and the ferrule, 
insert a nail, and rivet it at both ends, to 
prevent the ferrule from slipping off, 


Build a Boat Driven by an 
Air Propeller 
TITLE boats driven by ale_ propellers 


may be put together in a few minutes. 
The 


the manner shown. It 
sandpapered 
offer little resistance 


carefully. 
‘that it will 


piece of wire. ‘These wire supports should 
be placed in the block so that the balance 
will not be destroyed. They must be 
mounted exactly the sume distance from 
each side. ‘The propeller used is of the type 
employed on model airplanes. 
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Domestic Usefulness of an 


LD automobil 
lived their 
not be thrown a 
If your house 
some of 


switches 

be to 
advantage for 
conlgolling 1 


the ear should 


electric light, 


‘An electric switch, 
thas many uses 


colator, or an 
electric’ iron. 


Ice Bills Reduced by a 
Submerged Cooler 


T a local ball park drinking-water was 
‘om a city main, 

bbe palatable 
too near the 


supplied from a 
but it was alway too 


DeAN 10 se sence 
This shows how the water in public 
drinking fountains may be cooled dur 


ing’ the hot season at a small expense 
surface of the ground. ‘The water had to be 
iced before it could be used, 

“The syatem illustrated here was finally 
hit upon and gave sat Tt saved 
50 per cent of the previous ice bills 


‘A Saddler’s Needle as an 
Engraving-Tool 


‘AVING consented 
initials on thy hi 


10 cut a friend's 


no engraving 


ing 
motion, leaving 
a sigeag mark 


as shown in C. PPSERS 
The cute are ree 

later smoothed How a. anddle's 
out.—J. M. needle became an 
Rave, Soavaceea 
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No Underwear is “B. V. D. 
‘without This Red Woven Label 


[ibe FoR FT 


B 


Ie is your Guarantee of 
Value and Satisfaction 


“B.V. D.” Underwear developed an entirely new principle 
which completely revolutionized summer underwear. 
The foundations of the world-wide popularity of “B.V. D.” 
Underwear are value and satisfaction. 
The “B.V. D.” ideal of service is expressed in the durable fabric, 
made in our cotton mills, and in every successive stage of manu- 
facture—the result: proper-fiting, comfort-giving, long-wearing 
Underwear—"B.V. D.” 


“BY. Sule Co Suallty Ever Maintained 
Tras Bats a Sst 


Sisothe sin You's $1.13 these THER. D. COMBANY 
NEW YORK 


Wear Rubber Cuffs in 
Handling Meat 


‘OUSEKEEPERS, butchers, or trades- 

‘men handling goods that are liable to 
oll their linen and clothing will find it 
Practical to wear protecting cuffs. A small 


Mlustration. 
Of particular 

intere: 

the ingenious 


maker solved 
the problem of 


providing the 


brace with a 


tion needs no further explanation. The 
nk of the drill or auger is fitted into a 
square hole of the tool arm of the brace. 


How to Make a Bow-Gun 
without a Bow 
“THE bow-run without a yw deserted 
here will shoot  arrowsfa Ronsiderable 
distance.” Ie is 


quires only, materi 
home work-bench 


Tength of the Barrel. Leave 3 or 4 in. of 
solid Wood at the end, Groove the top edge 
with a gouge. 

‘The earrier, or that part which propels 
the arrow, is illustrated in detail. This 
consists of two square pieces of wood about 


4 in. each way. Each should have a rib, 

tended to travel in the gun-groove, 
third piece of wood is screwed across the 
tops of the two sides. Insert a screw-eye in 
the front edge of each side piece of the 
carrier. On their under side the side pieces 
of the earrier should be connected with a 
U-shaped piece of stiff wire. The carrier 
should slide back and forth easily upon the 
barrel without coming off. 

‘Next, insert a screw-eye on each side of 
the barrel at the end and connect these 
with the screw-eyes on the earrier by stiff 
springs from curtain-rollers. The shorter 

the farther they” will 


‘The trigger, 
from a common strap hinge of sult _ 
Curve one end to form the finger-hold, 
‘The other, long end, should be bent to form 
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Real Butterflies Beautify the 
Serving-Tray 


[7S ser easy to make an ornamental 
slass-covered serving-tray. ‘The only 
requirements are an ordinary plain glass 
covered serving-board, some absorbent 
cotton, some dried grasses or silk from 
milkweed pods, and a few butterflies. 
‘When the butterflies are eaught, they 
are placed in the fumes of ether or any 


4d smoothing them well so they will 
ly in the groove. Wind lead 
end and tie a feather at the 
he best balance will have to be 
determined by experiment. 

“The gun is operated by pulling back on 
the carrier until the latch hooks behind the 
trigger. Insert the arrow in front of the 
carrier, put the gun to the shoulder and 
Dull the trigger. ‘This releases the earrier, 
which shoots forward by the pull of the 
springs, and drives the arrow to the 
desired target.—L. B. Romain. 


A Cabbage-Cutter Made 
from a Spade 
VERY useful cabbage-cutter can be 


made from an old spade. In the first 
place, a wedge-shaped portion is eat from 


Tn be cutter, the open part is 

agifast the stump of the cabbage. 

‘When this is cut through, the cabbage falls 
on the 


‘and can then be tossed into a 
cart.—S. LBoMARD BastIx. 


a 


the material that goes into 
the making of the decorative tray 


‘other medium that quickly kills them, Ax 
soon as possible after 
‘caught they should 

spreading-board xo th 


‘evenly as possible and 
ha piece of silk, On 


fow grasses or milkweed 
rtistically, 


‘Then take the 
board, care- 


red. 
‘When this has been accomplished to the 
eatiafaction of the worker, take the glass 


‘The completed qlass-covered tray, is 
‘not only useful but very ornamental 


and carefully and gently lower it upon the 
bbutterfly-covered silk. Lift up the entire 
design and place it in the fr 

but firmly press it down so that th 


isable to back up the cardboard with 
thin piece of wood covering the entire 
frame.—E, BADE. 


To Lubricate Fine Watches 
and Chronometers 


IL suitable for lubricating the bearings 
‘of fine watches and chronometers has 
heretofore been obtained almost exelu- 
sively from the maxillary fat of the por- 
poise, The cost of this lubricant is about 
$250 a gallon, which is almost prohibitive, 


Recently a thoroughly satisfactory oil 
for this purpose has been obtained from 
petroleum by a new process and its cost is 
insignificant compared with that of the 
porpoise oil, 
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A Multiple-Cup-Boiler 
Solar Engine 


HE illustration below shows a boiler 

for generating steam enough to run 
small turbine. A number of semicireular 
partitions or bulkheads are placed along. 
‘the bottom, dividing it into a number of 
‘compartments or cups. With these, the 
boiler may be tipped at w considerable 
angle, yet expose a maximum amount of 
‘water to the heat. 

‘In building the boiler, a cylinder of sheet 
metal is cut in two, and ends and bulk 
heads fitted into one half, then the second 


i's eared to thes The baer put 
wi my 

S 
- mat 
tears 


== 


/ 
tence 
Wed, 


‘This apparatus demonstrates the heat-pro- 
ducing powers of the rays of the wun 


and over a parabolic reflector. ‘The illus- 
‘tration gives a suggested design for the toy 
‘turbine to be run by this boiler. 

After a run, the water remaining in the 
boiler should be poured out. It may then 
be refilled with the exact required quan- 
tity. Epwano R. Sura, 


How Rope-Twisting Is Done 
in India 


OPE-TWISTING is one of 
‘of India, where jute i 


‘Alternately pulling the two ends of the 
rope colled around the spindle gives & 
‘continuous rotating motion ta it 


continuous twisting motion by alternately 
pulling the two ends of the ripe coiled 
around the twisting spindle. It isa curious 
application of well known mechanical 
principles. 


They Have Found 


A better way 


Dental science has found a better 
‘way to clean teeth. Modern authorities 
‘approve it. Leading dentists every” 
where advise it. Millions of people 
already employ it. 

‘A ten-day test is offered to anyone 
who asks. Get it and sce the delight- 
ful effects. Learn what this new way 


Combats the film 


‘You feel on your teeth a viscous film. 
Te clings to teeth, gets between the 
teeth and stays. The tooth brush, used 
ia old ways, does not end it. So nearly 
everyone has suffered from some film 
attack. 

Files absorbs stains, making the teeth 
look dingy. It is the basis of tartar. Tt 


Pepsadént 
The New-Day Dentifrice 
Pee epoca gee 
Agee oe ees Se 
Approved by highest authorities, and now 
advised by leading dentists everywhere. 
Bea St wo 

= 


to clean teeth 


‘The methods are embodied in a den: 
Aittice called Pepsodent. They can thus 
be twice daily applied. And to millions 
they are bringing «new dental era. 


Important effects 


Pepsodent combats the film in two 
effective ways It also aids Noture in 
three ways which faulty diet makes 
‘exsential 

Tt stimulates the salivary flow—Na- 
ture's great tooth-protecting agent. It 
soultiplies the starch digestant in’ the 
saliva, to digest. starch deposite that 
cling.’ It multipties the alkalinity of 
‘the saliva, to neutraliee the acide which 
‘cause tooth decay, 

These things should be daily done 
for better tooth protection. 


See the benefits 


Send the coupon for a 10-Day Tube, 
Note how clean the teeth feel alter 
‘using. “Mark the absence of the viscous 
film. See how teeth whiten as the flm- 
coats disappear. Watch the other good 
cffecte, 

Judge then by what you see and feel 
and know. Decide if the people in your 
hhome should brush teeth’ inthis way. 
Cut out coupon now. 


10-Day Tube Free ** 


THE PEPSODENT COMPANY 
Dept. 786, 1104 8. Wabash Ave, Ching, 1, 
‘Mail 10-Day Tube of Pepsodent to 


‘Only one tube to family 


°50.aweek 
for Young Men 


for You in 

‘Auto Business 
Hundreds of 

E Sroandl Seon week 


‘re open for Swee- 
y trained men. 


Clem ete have 
Britten to the 
E.JSWEENEY | Sweeney School 
WEENEY | asking for compe- 
tent mechanics 
‘The Sweeney School at Kam 
is the world's largest and! most 
autovand tractor school, He tra 
in eight weeks by" the Sweene 
of Pract. Experience, This 
Ander Mee Sweeney's direction turned 
ut over $000: army mechanics during 
“Many” thousands of Sweeney 
ane 


it 
the Sweeney School publishes a great 
umber of applicatign® tr gare, 
shops, ete, asking for men 

‘want a hend mechanic and will pay $80 

wreck" writes one concern. "Want 
wo mechanics Pay 60 centa an hou. 
Please wire.” writes another. 


,LEARN IN 8 WEEKS 
‘Ri SWEENEY SYSTEM 


Berne ace 
Bene a, utes ayaa 


For Big Free Catalog Mail This Coupon 
EMORY, J. SWEENEY, Provident 
rot sta. Sweeney. Haiion. 


REN areas on 


the Auda and Tractor Vannes. 


P.O... 


Paddie Your 
By E. 


STRONG, 

serviceable, 
inexpensive 
canoe can be 
easily built by 
any one who is 
handy with his 


depend entirely 
upon the number 
‘of persons the 
‘canoe is to earry. 


tached to the 
‘as soon as cut, 


‘of wool mortised together. This is also 
screwed to the keelaon in the exact center 
fof the boat, ‘Two more ribs must be made 
{in a similar manner and attached halfway 
between bulkhead and center rib. 

Now the rib-bands or strips to which the 
canvas is attached, are placed in water 
fand saturated for one or two days so that 


Putting in the rib-bandi 
ation before the ean 
in its place 


the last oper 
a covering in put 
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Own Canoe 


Bade 
they become soft. ‘These consist of 14 in. 
by 1 to 15 in. pieces, about 14 to 15 ft. 


long for a 12-foot canoe; for a larger eanoe 
Tonger pieces must of course be used. 
‘When these picces have become soft and 
can be bent easily, they are attached to the 
stern piece, bent’ to the bulkhead, then 
around the ribs, and to the bow piece. 
Care must be taken while bending und 
attaching the pieces with serews that the 
edges do not split. off. After the strips 
hhave been attached (eight will be needed), 
the overlapping enda are eut off flush with 
the bow and stern. 
Now the canoe is ready for the canvas, 
‘This should be in ne piece. Tack the 
‘of the canvas to the keelson, 
Stretch it firmly over the center ribs, and 
tack it in place with copper tacks, Con- 


‘The wet canvas should be tightly stretch- 
‘ed over the ribs of the cange before it is 
tacked down with copper tacks 


tinue to tack the eanvas in place along the 
ribs and the gunwale and stretch it as 
tightly as ponsible in all directions. If the 
canvas is heavy and difficult. to streteh, 
wetting will limber it up, All wrinkles 
must be removed, and the canvas should 
fit tightly over every part of the frame. 

When the canvas is in place, a keel 
piece is placed upon the keelson on the 
‘outer part of the canvas. This ix a p 
of * by 1% in,, and it is acrewed directly 
to the keelson through the canvas. It must 
run the entire length of the boat. 

‘When the canvas is dry, apply a cont of 
white lead rich in ol The wecond coat con- 
sSste of a thicker mixture, while the final 
coat should be quite heavy, but still run 
freely off the brush 


How to Aline Shafting Pulleys 


N a belt connection is to be madi 
pulley ona main shaft to 


pulley on a countephaft, great pare ms 
be taken that the! te Wi 


wise the belt 
ley A ample 
highly eectiv 


method of 
accurate al 
shown in 
panying_ illustration 
A large try-square 
fs placed against the 
shaft and a 
string or wire is tied 
to the shaft and 
stretched to the other 
shaft so that it will 
bbe in perfect contact 
wich the arm of the 


commeesart, 


pases, 


square that is at right angle with the shaft 


It the two shafts are parallel, the angle 
between the wire and the countershatt 
should always be a right angle. This could 

‘be ascertained by the 
use of try-squares, If 
the angie is not a 
right angle, the posi 
tion of the counter- 
shaft should be 
changed to make it 
parallel to the m: 
shaft, The pulleys 
fre placed on the two 
shafts to coincide 
‘with the position of 
the wire. 

‘This method is 
much more direct and 
simple than methods 
requiring complicated 
‘measurements. 
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How to Make Your Own 
Section Liner 
[F208 0, not, possess a section-tiner fn- 
‘strument of the rather expensive kind, a 


perfectly practical one may be quickly im- 
provised for use in connection with a 


‘This section liner costs nothing and 
{ss serviceable as an expensive one 


alternately in the same manner as with all 
section liners. —Evmxerr RoceRs. 


A Jig for Accurately 
Slotting Valve-Stems 


— 
(With this jg valvestems may be cut 
wit accuracy 


determined by the dimensions of the valve- 
stem. In addition, fiv holes were 
drilled vertically, their centers being lo- 
ated ax indicated in the illustration. 
‘Operation of the ji 
valve in the first hole, and drill 
jeal hole. Remove the valve and 
in the second hole, insert a pin to 
line up with the hole previously drilled, and 
drill the second hole. Repeat the opera. 


The Advance 
of Understanding 


standing; and to eliminate the 
“host of petty jealousies, blind- 
nesses and prejudices, by which 
the Public alone have always 
been the sufferers.” 


Even romance of sixty brief 
years ago could not imagine the 
great advance heralded by the 
passing of the stage coach. ‘The 
railway and telegraph were 


coming into their own; but the 

telephone had not been so much Then came the telephone. 

as dreamed about. And with its coming time and 
Yet the wise men of that day ataRee ate swept away and a 


hundred million people are 


saw the imperative need. They Man" tp 


saw the value of every step 
which brought people into 
closer communication with each 
other. They knew this to be 


the one way to increase under 


Places far apart are brought 
together by 34,000,000 con- 
yersations a day over the Bell 
System. 


“BELL System” 

AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 

One Paicy, One Spatem, Universal Service, and all directed toward Better Service 


RAISE RABBITS 


tion, remove the valve, and with a round 
file, cut through the three holes drilled. 


LAUNDRY SUPERINTENDENCE AND MANAGEMENT 


‘There are 10,000 Laundries in this country. Properly qualified Superintend- 
TAS" ad Manages ave peed The Foner Coan Cooperative: Course 
trains mea in two years, hall time spent in actual laundry work for wages. 
Other Intensive Two Year Day Courses 
INDUSTRIAL MECHANICAL ENGINEERING, z 
. INDUSTRIAL SI GITECTURE INDUSTRIAL ART 
or special announcement write the 


OHIO MECHANICS INSTITUTE Dept. B 


Cincinnati, 0. 


Ligh? WEIGH CAST InDN PISTON 


“The Successful Light Weight Pista 


PATENasas Misi 


i een ated triad, Sat en 


te at Nanas by 
CLARK-TURNER PISTON Co. 
Station Loe Angeles, Cal 
Por tale by AM Good Dentern and Repair Mem 


“Success in Music 
How To Win Ie" 


ieee 
eam 


ear eet, 


fie Pom Tn all large cites 
see 
16,9, Com, La 

Tine i “hor, Ines me 
Seatrack ra 
Name ——— 
Siero Rava Rane — 
Gay, Comngy——— 
‘ae 

Inara 


Standard Underwoods 
5-Year Guarantee 
eee 


{gether itn the grat of 
angles. The crank: 
‘wise, but is only 2 in. 
wheels are held on a 


to its lower end with a hole 
drilled through its side to 
fit over the hole in the 
ase of the pump. This 
valve-pipe is 4 in.long, The 
cylinder rocks “back and 
forth as the crank-wheel turns on its valve- 
pipe as a pivot, and the manner in which 
the pipe Is held by ite two supports ix 
clearly shown, ‘The valve-pipe should be 
14 In. from the base. The pump used 


A Compressed. Air Engine of Cigar-Box Wood 


‘Boys can tearm 
ferent deal from thi 
Primitive model 
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‘drilled to take a 
its bearing upon the crank-wheel 


e valve, which allows the air to enter 
he 


wire that works hack and 
forth in the valve-pipe, ‘The 
piston is made by winding 
cotton thread upon the wire 
until it just ts inside thi 
pipe. ‘The valve wire is 3 in. 
long and is pivoted to the 
Tower corner of the valve- 
rocker triangle. This triangle 
is 2 in, along the horizontal 
and 24% in, along the vertical 
side. It is pivoted at the 
corner to a support. A rod 
connects the outer corner of 
the triangle with an eccentric 
pin on the flywheel. 

It will be readily seen how 
the engine runs by com- 
premed air forced into the 
pipe at the base of the eylin- 
der. ‘The valve is carefully 
justed so that just as the piston starts 
up, the plunger allows air to enter the 
cylinder and also cute off the air just 
‘a the piston starts on ite downward 
stroke.—F, B, Bunowen, 


How to Etch Your Name on Tools 


ECHANICS should learn how to etch 
‘their names on tools. A little etching 
outfit is shown in the illustration. It com- 
prises a bottle of nitric acid, some asphalt 
nish, a medicine dropper. a styl 
plece of chalk, and a small water. 
brush. A little paraffin will 


of equal parts of sul~ 
phuric and aitrie 
facid should be used. Such a solution is 
known as aqua regia, 

First clean the surface of the metal to be 
‘etched, and be sure that it is free from all 
traces of grease, Now paint over it a thin 
film of asphalt varnish. Permit this to dry 
until it is just beyond the tacky stage. Now 
‘grind up a little chalk and mix it with the 
‘water. Paint this over the black surface 
‘with the paint-brush. Allow this to dry. 
‘The black surface will be made white and 
pencil marks ean be made upon it. 

The design, initials, or name to be 
etebed upon the tool is now sketched out 
‘with a pencil. When this is done, the 
stylus is used to scratch the varnish be- 
neath the pencil marks, exposing the bright 
metal. Now build up alittle wall of paral- 
fn around the initials. With a medicine 
dropper suck up a little acid and drop it 


Careful mechanice will mark their tools. 
‘This describes a method of etchis 


the 


‘The 
will immediately attack the metal, 
ceausing bubbles to rise. "When the bubbles 


etters, forming a little pool, 


‘cease to rise, suck the acid of with the 
Aropper and replace it with fresh acid. It 
will be necessury to do this several times 
before the acid will have a chance to etch a 
deep letter. 

‘When the worker ix satisfied that. the 
letter is etched deep enough, he should 
wash the tool under the faucet. The 
asphalt varnish is then scraped off and the 
tool cleansed with an oily rag to prevent 

rust. It should be 
‘said here that the 
‘sulphuric acid will 
‘work more rapidly 
if it ia diluted with 


—>— 
water. Hydrochloric 
= acid ‘may also be 
2 sed very effec: 


ively. 
‘Thin method of 
etching ean be ap- 
plied for other pur- 
poses. For instance, if the worker has a 
disk to eut out of hard-tempered stock, he 
‘can apply the asphalt varnish, seratch a 
circle with « set of dividers, and pour the 
acid in as before. If the supply of acid is 
replenished several times, the disk will 
‘eventually be eaten out.—Cant, ROYER. 


Imitating Hard Woods Is 
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Cooling Drinking-Water on 
the Farm 


WIZE she coming of warm weather, 
the proper cooling of drinking-water 
‘on farms and in localities where the water 
supply is held in elevated tanks, becomes 
fan interesting one. 

‘After a few hours under the heat of the 
sun this water becomes tepid and often 
‘unpalatable, even after running through 
underground pipes. But if you possess an 
old discarded well or cistern, the problem 
loses much of its terrors. At a depth of 
‘about 20 ft. water in a well retains a 
temperature of about 45 to 50 degrees, and 
with greater depth the temperature be- 
comes lower. So, by running the supply 
of water from the tank into a well of sii- 
cient depth, and leaving it there /{on 
enough, it will be cooled to the samd toni 
perature. -f 

‘Make up a coil of pipe of fluyame sige as 
that used in the supply lintp for the house. 
‘This coll should b6 94 long\as possible to 
fsurtgea, but shduld 
with sn ye to letting 


ayer of the coil 


and is a 
pipq a8 ffur elbows. Thread. them 
Lighhly togeyher, using white lead at all of 
the Joints: 


¢ Inst elbow of each section should be 
inel{ned just a trifle xo that the first pipe 


‘The cold water in the well chills the 
warm drinking-water from the cle 
Yated vanle before it reaches the house 


fof the next section below can be set in 
place without bending. At the end of the 
top section and the end of the lowest 
section arrange two elbows with their 
‘openings pointing upward into which are 
‘threaded two pipes of equal length, 

‘These pipes must be long enough so that 
‘when the cail is lowered to the bottom of 
the well the tops of the pipes ean be eon- 
nected with the supply and outlets a 
reasonable distance underground. 


Polished Table-Tops Ought 
to Be Protected 

1 polished table-top 

fan placing hot plates 

‘without adequate pro- 

insulating spat. 


spend on 

ater- 

igh to 

cou Pads/piaced 
unk loth protect the polish 


TOGAN COTTAGES 
and SUMMER HOMES 


For the lake, mountains, or shore. Write us for 
catalog “Away from City Cares.” It tells you 
how Togan Cottages come completely built. 
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Grand Rapids, Michigan 
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Book of 
Recipes, Formulas 
and Processes 


This book of M00 pages is the most 
complete Book of Recipes ever published 
Sing thonsands of recipes forte manu 
Rrcture of valuable articles for every-day 
teen Hints: Helps, Practical fdeas and 
Ettret Proce covering every branch 
ff the useful arts are given. 


10,000 Practical Formulas—The 
Best Way to Make Everything 


(GT icharutte thas every me ought to have that 
Stasis Say ether works 


Price $4.00 
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To Keep Dust Out of the 
Air-Compressor 


HEN the efficiency of hi 
[pressor began to decrease. 
been in use for two years, the 
gasoline and air stati 
‘compressor and found 


Filtering the air at the intake of the 
ftircompresor will preserve the eff 
Gieney of the machine for w long time 


elbow. Into this cap he serewed a Sin 
length of 2'in. pipe. This pipe had been 
drilled and threaded to take ten 6 
‘machine screws, each about 14 in. long. 
‘These machine screws were placed five 
in a circle around the circumference about 
1 in, from each end. Disks of fine wire 
mesh were cut to fit snugly the inside of the 
pipe and were held in the pipe by the pro- 
truding machine screws. Between these 
diaks was placed a quantity of curled 
New hair should be substituted « abos 
once every sixty days.—Tuenon P. Foote. 


Using a Suction Syringe 
for Oil 


RUN my mot 
lubricating il, 


cost to me for 
using what 


= hike remains a 
quibtity of oil 
in Win oil-cans, 
even after the 
most careful 
straining. 


‘bulb and attach- 
ing toit a length 
‘of engine gage- 
glass tubing, I 
recover the re- 
maining oil just 
as easily as does 
a syringe take 
‘up the ink in 
fountain-pen fll- 
ing. Any one 
can make such 
Ssuctio syringe 
utes —Geonce 
H. Howen, 


Tolubricate a motor- 
eye 
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ae 
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Motorcycle Bargains 
SAVE 25% to 65% 
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Ee tower CS 
Vie 


by patting 
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A Holder for Rewinding 
Motor Stators 


A SERVICE company in Massachusetts 
uses an interesting device to facilitate 
holding motor stators during rewinding 
operations. 


‘The device consists of a 


yout 28 in, in length 
‘and is bent into. the 
shape of a U clamp 
with its upper ends 
held in place by adjust 
able rods and bolts, 

‘The lawer end is bolted 
tothe bench. The whole 
outfit forms a receptacle 
with adjustability to a 
wide variety of motor 
frames ranging from 6 in. 
to 9 in.in di Ite 
simplicity is its recom 
rmendation.— ALLEN P. 
Cuno. 


Spring Clothespins Useful in 
Patching Tubes 

TWO sorine type slothspns ar of a 

vantage for uae in patching inner tubes. 

Secure the tabe by means ofthese to's 


stiff piece of metal or board tacked on the 
‘edge of the work-bench and the hole to be 


exrtngion oust 


roe TUBE 


perae Puares 


copered is hel} in position for cleaning the 
a ‘sandpaper and holding it 
the cement is drying. 
yen the patch is applied, it has a 
tendency to curl up at the edges unless 
some weight is placed on top of it. Cut 
{two square sections of thin board or metal, 
place one under the patch and the other 
‘over, apply these clothes-clamps and the 
tube can be laid aside with the assurance 
that the patch will stick tightly against the 
tube, When a tube is punctured while 
driving, this clamp can be put on and the 
‘tube rolled and placed in the toolbox with- 
out delay.—G. A. LUERS. 
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How to Make a Double Socket 


‘0 make your own double socket, secure 
fiber board not more than 1/16 in. in 

thickness. Cut this in oval shapes—iwo 

of them, making them 2% in. in length. 
Next ‘cut some soft brass as shown in 


SNOT 
SER 


15/16 in, Five little 
t can be flanged at the 
serew portion of an old 


‘Now fasten the renew socket to one ofthe 
fiver boards with the bras fastener then 
Blace the smal bram piece in the center of 
The fers that ita crooked end is the 
enter of the socket, and fa curved end 

ejecta nthe opposite direction. Then 
Eston the larger Urea’ plece 10" that the 
ab atts square end alo projects through 
wat the hales through the ee board into 


the socket, and its tab at the rounded end 
projects in the opposite direction, parallel 
to the tab on the small brass piece. Now 
fasten the two fiber bourd pieces together 
‘and flange the fasteners. 

‘One picture shows how an electric light 
and an electric toaster may be used from 
fone socket. Half of the plug of the toaster 
is pushed through the two end holes of the 
fiber, and the screw portion of the plug is 
then slipped over the metal contacts, 


Here the parts are illustrated 
before they are assembled 


“To the left the assembled socket with t 
to the right the complete 
nab 'and service wire 


Using an Enlarging Camera in Artificial Light 


by 


panions that one can have. Opportunities 
present themselves at the most unex- 
pected moments 
fand, when one has a 
‘good lens, some re- 
markable’ pictures 
can be procured 
that are certainly 
‘worthy of enlarging. 
Teis out of the ques- 
tion to earry about 
‘a.camera making a 
5 by 7 in. picture 
when one is engaged 
in other means of 
‘making a livelihood. 
"The writer is a 
great believer in the “Take it 


enlargements 


of copper-nitrate solution which produced 
a greenish tint and seemed to geatly 
increase the actinic value of the light. 
Behind this globe was placed a 50-watt 
Edison opal bulb, and back of the light 2 
reflector from an old-style automobile 


” 


condenser, 
be accurately 


lamp. Bromide prints are now made in 
from 1% to 10 minutes, Care must be 
taken to have camera, condenser, light, and 
reflector all in line, ‘otherwise the prints 
may be lacking at 
the corners, The 
picture will illustrate 
the arrangement of 
this apparatus, 
For determining 
the longth of ex 
posure required for 
rarious negatives, 
rack is made or 
which are placed 
about six negatives 


with the 


marked 
sary. All one has to do 
then is to compare the density of the neg- 
atives to be enlarged with those on the rack 
and expose accordingly. Gkonce Benen, 


Take Care of Nickeled 
Automobile Parts 

HE owner of an automobile should not 

be too vigorous in polishing the nickeled 


parts of his car, otherwise, after a few 
months, the brass or steel will show 


rub only sparingly. Wiping afterward with 
an oily rag will prevent tarnishing and pre- 
serve the thin nickel coating for a long 
time. 

Parts that are not handled much may 
bbe protected from tarnish by coating them 
with metal lacquer—G. A. LUERS. 


July, 1921 


21 Jewel Illinois 


‘The greatest wateh vale 


0Days Free Triat 
Wea i fo $0 Dap 


MakeYourBike 
aMotorcycle 


‘BASY, 0,40 and at. low cont. 
"bieye ean bo 


‘Attuchment, 
m non Beste ie 


‘nowledge' eceamary. 


SHAW ietinent 


ayownde ny, A eh eh 1-2 


FREE Ketone metic 
eet eee eee 
‘SHAW MANUFACTURING Co. 


Trained Auto Salesmen 
Sell Motor Ca 


— Trucks —Tractors 


LESLIE-DONALD COMPANY 
15 West 37th St., New York, N.Y. 


CARPENTRY 
‘by GILBERT TOWNSEND, 5.0. 


A Swiveled Water-Pipe for 
Garage Purposes 


SWIVELED pipe connection with the 

hydrant as is shown in the illustration 
is of advantage in the garage for filling the 
radiator and for washing the car. The 
connection consists of two lengths of pipe 


to be done, as in the wagon-shed or 
garage, this swiveled pipe will be very 
Sef 


and this is filed without splashing the 
water aver the floor, shoes, hood, ete.. by 
simply turning the water on. A. if 
section of garden hose is ample for use 
h this extension when washing the ear. 
hose is fitted with a screw connection 
‘may be readily unscrewed. 


When the Pedal Faces Are 
Worn Smooth 
of the eluteh 


be done without remov- 
+ simply ehip spots about 
14 in. apart. to 
make the surface 
stand out. 
‘Another meth- 
od that is ad- 
vised is to secure 
short ends of 
brake -lining to 
‘each of the pedals 
‘with small serew- 
bolts at each cor- 
ner. Thesections 
of brake-tining 
provide good 
‘gripping, surface 
for the shoe that 
makes the opera- 
tion of the brake 
and clutch posi- 
tive in either wet 
or dry weather. 


One Girl does the 
Work of 50 Typists 


75 good, sharp form lettre a minute, 
This fe what ean 


‘This, machine prints anything, that 
egibe eartet hana el 

eae 

actly 


Price $43.50 
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scar of Tae Rotonped ite Wl lle, 


Do You Know 
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if tion Operation 
ight and Starting Syvten 
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For Measuring Iron 


[Nerdertosave time 
and insure accu- 
racy in measuring the 
sizas of pipes in dark 
places, difficult of ac- 
cess, the pipe gage 
described below was 
made. 

It will instantly 
give the conven- 
tional standard sizes 
of standard wrought- 


iron pipe from 44. 
to 2Yin, inside 
ameter, these sizes 


being most commonty 

In order to make 
this gage, it is neces 
sary to know the cor- 
rect outsidediameters 
of pipe from 34-in. to 
2Mbin., and for the 
benefit of the reader 
and prospective 
maker they are given 
in the following table ef « 


thick. ‘The plan of 
off on either the metallor 


line and then 

first. point 

(0 ines are the lines A 
sm accompanying this 

or pair of dividers 

20 in, which is the outside 

Yuin. standard pipe. Placing 

the needleoint on the center line, make 

‘a circle so that the circumference co- 

incides exactly with the two lines A and B. 
‘This point ean only be found by manipula 

ing the compass until the points required 

coincide exactly. Now set the compass to 

diameter of .54 


7 ] 


‘This diagram shows how to mark the 


tage before the filing of the notches 
6 
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Pipe, Try This Gage 


for the é-in. pipe size 
and, moving slightly 
down the center line, 
make another circle 
ina like manner. 
Proceed likewise 
‘with the rest of the 
diameters up to the 
pin. size. See plan 
of the template here- 
with, 

Draw radii in each 
of the circles so laid 
‘out and perpen 
lar to the two. sides 
or lines A and B, 
These intersections 
are the points of eon- 
tact for the pipe 
when it is placed in 
the gage for measure 
ment. 

When they are laid 
off properly there will 
be ten of these points 
on each leg, one for 

each pipe size, M4 in. up to 215 in. 

‘Cut out the gage with a fine hacksaw 
to the shape given in the drawing, being 
careful to follow the lines A and it ‘eare- 
fully and not cutting inside of them; it 
would be better 


and then smooth 
down carefully 
with a file later 
on, Use a “rat 
tail" fle to file 
out the spaces 
between the 
‘measuring points 
fon the legs of 
the gage. 

In use, this 


pipe sizes 34 in, to 214 in. should be 
punched or stamped with steel letters 
‘or number dies on the sides of the gage. 

If it is preferred, the markings and num- 
bers may be etched in the metal with 
nitric or hydrochloric acid and the etched 
parts filled in with black varnish or black~ 
‘ened with chemical stain.—B, F. DASHIELL, 


Use Old Tire Rubber 
for Insulting 


iderable trouble by 
wires, Finding 


to him 
the idea of 

parts of th ice Tension 
sey IRSULATOR 
purpos 

pro 

ful an 

thaNgld 

i Perce or 
lat OLD ee 
along 

were stopped.— Leakage prevented on 
JG. Simpson. wires By tire rubber 
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Renew All the Balls When 
Some Are Broken 


HEN a broken ball is found in a ball- 
bearing the frequent practice is to 
substitute one new ball for the fractured 
fone. This is an incorrect practice and the 
result is that the new ball, which will be 
several thousandths of an inch larger than 


Perfect 
Lubrication 


SEARING-EAL A, 


cure’) 


FEM souno eau 


Sound bearing-balls will bounce into 
the box, defective ones will falt short 


those adjacent to it in the bearing, will 
carry practically all of the load. 
Either the excess load will 
larger ball to cut the seats of the, 
or the ball will be erucked, due t 
load. 
‘Renew the entire number 


mearease oe. From 75%, to 100% More 
races, and Mileage Per Gallon 


Carton, heating of motor, defective tk 
caron hard ang and mipitu mileage 
fre the romults of poor quality of gaso 
‘obtained today. 


ls consists of dropping 


faceplate. "A ball with & ed ae : . 
ack will rebound but ltl, i reat Scrt Vapoize eliminates allthis 

mine more accurately the wrosie, Docs way with impure gasoline 
Savile oye and residue by re-refining betore allowing 


Sold under an absolute $100 and money: 
setting a ‘back guarantee to carry ost above''S" po 


othe ls to rebound and : 

fall into. fails to bound the cal’ ogi setomasicaly No mgvied pe 

altace trom the en ofthe icin othe Wie for further if 

C ates mas ton. Woite for furter information 
oper pelpas ter ay pe and Sold at leading garages and accesvery sores 


‘unwise to place it in a race.—G, A. LUERS, 1 
Great Scott Vaporizer Co, 
20 Norris Bldg. Grand Rapids, Mich, 


Changing a Folding Rule 
into a Screwdriver 


FTER I had broken a number of 
pocket rules while trying to use the . Build and Fly Model 


end for turning serews, I made an attach- . Aeroplanes 


‘ment for my 6-in, seale that is shown in the 
illustration. ‘The hardened and tempered YY" 


With this attachment your folding 
rule can be turned into a screwdriver 


tool-steel screwdriver point is clamped to 
the seale by a knurled serew. 

‘To prevent the screwdriver from cutting 
the pocket I made a guard of a piece of cold 


rolled steel. When not needed, the attach- 
‘ment can be taken off the scale and carried 
separately. —W. Bua BENNETT. 
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Rerrito 
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‘explorati 


‘and wild flowers; tut 
‘with sandy beaches; the restful relaxation 
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ondes othe Down: 
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for Booklet E, mentioning distri 
that interest you. 
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How to Prevent a Rubber 
Floater from Swelling 


AVING found gork Wimatisfactory as 

material fot-a floatgf in\ghe flush-box 
of a toilet, T touge ruler. found 
that the rub! bethg cofstantly sub- 


would Swill at last4¢ in., causing 
rg eas he 
ae 


around) the ball 
as Indicated in 
the illustration, T 
Prevented the 
‘swelling of the ball 
and it proved 
satisfactory for 
several years.— 
Enwest OFeLor. 


‘The copper band 
prevents the ball 
From swelling 


Spirit-Level Insures 
Even Saw-Cut 


‘OR a guide in the even|ruttidg offsmall 
‘but important work, fruch| as Hove- 
» A ar shay ith 


‘An ordin 


lass spfrit Bevel, enpiosed 
in an odd length of suibablf sized ghspip- 
ing, is all thas ngeded. 

\ at cut the tube 


iven horizontal cuts have tobe made, 
‘opie evel en great lp 


halfway across, some 1 in. from the ends, 
hen opened they form the luga, a 


fixture, drill each of the lugs, and the back 
stay of the saw, to take a rivet or small 
bolt.—Geonce H. HoupEx. 


Protect the Young Plants 
Against Cutworms 


URING the spring and early summer 
the cutworms cause gregt damage in 


tecting' your 
ethene 


id the plant, the 
paper cylinder is 
placed in the cir- 


it is put In posi- 
early enough. 
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Repairing a Plane Having a 
Broken Set-Screw 
SMALL iron planes ofthe clas shown in 


the cut, are commonly rendered useless 
thread of the 


by the wearing out of 1 


serted in the follow 


Af the set-screw of your plane is broken, 

the tool may be mended as suggested here 
holding the nut. ‘The hole for the bolt is 
drilled in the tongue before the nut ix 
soldered on. 

‘The tongue hooks into the opening of the 
ccurved iron lever and keeps the nut from 
turning, 

‘The dimensions of the bolt given aré 
for one to be used with a small plane, 
say a T-in, plane.—C. H. PATTERSON. 


A Flexible Grinder without 
a Flexible Shaft 


ELLECTRIC grinders with flexible shatt- 
ing extending to the cutting-wheel are 


convenient for various sorts of work in the 
‘shop or garage. A grinder with some of the 
flexibility of this type can be constructed 


to the desired grinding job. 
With this arrangement a motor of any size 
is serviceable and the pressure from the 
grinding-wheel is not transmitted to the 
‘motor bearings. 

Hooks over the several benches in the 
‘shop will permit moving the motor to any 
desired location—G. A. LUERS. 
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Buttoning a Drawing-Board 
to a Music-Stand 


AVE you a light musicstand with 2 

revolving and adjustable top? You 
‘may use it as a support to & drawing-board 
by following the directions here given. 


‘The two parallel buttons on the under 
‘side of the drawing-board are placed so 
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vray, Teil not cont youn penny be- | | der tobe prepared Hotwater bags ace ae 3 
the price of a postage stamp. for emergencies. easily made from rs 4 
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PES A Superior Photo-Print Boo Ee 
Tine 


Drying-Frame 


Mery wasn chesad:tteahevtenet | | \ATISHING to dry some pphtographic 
Mi ot sn | hte prints more rapidly 


‘ibe of air superior 
to that obtained 
when drying on 
cheesecloth. 

The frame is 
made of 1/284. 
‘wood strips and 
is 2 ft. long and 
1 ft. wide, latticed 
over with twine, 
‘Thesizementioned 
‘was the most suitable for my particalar 
need, but where requirements are differ- 
cent, it may be altered.—H. K. Cares. 


Sly, 1928 


Why Not Build a Toadstool 
in the Garden? 


Witness 


This giant toadstool, fashioned by 
human hands, lends an oddly: plctur- 
feaque touch to the garden 


covered bark, preferably the grayish bark 
of the white bireh. 

If the top of the giant toadstool is large 
‘enough, it will serve as a shelter against 
fun oF rain, —PRUx J. Koon. 


Folding Trestle Jacks for 
Paperhanger or Builder 


NE form off rete hat ehyaper 
ing re 


fhrtf-trestle Jacks 
nteDAy two strap hinges 


Paperhangers will find this folding 
trestle strong and easily carried 


and held open by means of a serew-eye and 
bent rod eateh 

‘The construction of this trestle is simple. 
Hinges of practically any size can be used, 
land when folded these ean be readily piled 
‘up upon each other, occupying very little 
room. Inasmuch as the trestle ean be 
‘made any height desired, the idea would be 
of equal use for the builder. Similarly in 
halls or places where public suppers are 
held, these trestles ‘would serve as sup- 
ports for the table-tops and could be eon- 
veniently stored in closets when they were 
not in use,—G. A. LUERS, 


and Tractor 


Business 


Make a good business deal! Get the 
knowhow of Auto Mechanics in 6 to 8 weeks 
this great school. Top salary positions wait- 
g ior Tm Bate Trained Sei. foe 8 malien a 


My enn an 
t into 


‘You train Spare 
ail kinds on real aatos of 


To the Man With an Idea | 


offer a» 
perienced 
prompt, legal p 
Hlevetor 


ING c 
ints frm Bier Coen” 


IF YOU HAVE AN 

AT E N T Ss INVENTION and DESIRE 

TO LEARN HOW TO 

SECURE A PATENT, send for Our Guide Book, HOW TO 

GET A PATENT, sent Free on request. Tells our Terms, Methods, 

etc. Send model or sketch and description of your invent and we 

will give our opinion as to its pom--————=-—- mn 
patentable nature, 


RANDOLPH & CO. 
Washington, D.C. 


130 F St, N. W., 


PATENTS 


Highest References 
Dest Reculee 


Booklet Free 
Promptnecs Assured 


‘Send drawing or model for 
examination ‘of Patent Of 
and report as to patentability 
All Business Given Prompt and 
Proper Attention 
WATSON E. COLEMAN, Patent Lawyer, 
‘St, Washington, D.C. 


liminary 
records 


oo 
Figheatrleenes Wie TODAY. 
SaEaST alert mug Weanee De. 


PATENTS 


F YOU HAVE. AN INVENTION 
‘which you wish to patent you can 
write fully and freely to Munn & Co, 
Ter advice in regard to the beat. way 
Sketches or a model of your invention 
fn tion of the device, expla 
ing its operation 
‘All communications are strictly conic 
ental. Our vant practic, extending 
Stn may ate to avin mopar fo 
{he client. Our Fland:Book on Patents 
‘sent tree on request. This 
Patents, Trade Maria, | 
Patents, ete. 


If you are a reader of 
SCIENTIFIC 
AMERICAN 


Fete aC Rae epoch Seah 
hem 


SF Se. Wah 9. 
Wired st ranean 


Beale & Park 


fice, nnd 
Sis Senciderad tn the enkaree 


MUNN & CO. 


SOLICITORS OF PATENTS 
683 Woolworth Building, New York. 
624 F Street, Washington, D. C. 


Popular Science Monthly 
Fitting a New Top on a Steel 
Rod Tip 
WHEN the tip ofa wooded rod breaks, 


it is not difficult to 
and put 


‘Three stages of mending the tip of a 
steel fshing-rod are here ilustrated 


soldering and guarding against melting 
one of the guides, should the rod get too 
hot. 
“Phe method I used was to stu paper in 
to keep the tip in position, wiring 
its coming off. 
wuccesafully soldering the tip in, 
I removed the wire clamps that held the 
ituide.—Jawes M, Kai, 


Simultaneously Releasing 
Two Bolts of a Trapdoor 
N the. accompanying 


method jx shown, 
sig bolt 


Pull the rope, and the bolts 
tancoutly released, will let 
oor fall 


County, Pennsylvania. ‘The lever 
pulls back the two bolts res 

Im the frame of the door is. 
rope attached to its free end. 


Cotter-Pin Holes Found 
without L of Time 


‘0 locate: 
ter- pin 
quickly, 


wing up the 

Shine parts, the 
puch marks on 
the end of the bolt 
‘will show the di- 


Tower Building "~ Chicago, Ml. 
W'Ss2” Market Street, 
it. 


rection, and the 
cotter-pin can be 
fitted without loss 
of time. 


July, 1921 


To Put a Smooth Finish 
on Aluminum 


HOEVER tries tf put a good finish 


With an old block-plane and 
some Kerorene, you can give 
f8 smooth finish to aluminum 


{in to use kerosene as a lubricant. Plenty of 
the ol is applied and the plane will work 
nicely. Of course an old plane should be 
employed for this work as it does not im- 
prove the blade. -CAnI. ROYER, 


New Type of Oil-Heater for 
Metal Work 


HE oll-heater deseribed here was de- 
signed for use in a railway ear-shop. 

Oitand Imitted through separate 
pipes that join a few inches from the 


eA tem 


n, the flames of the burning oil 
af coil_and hence increase the 
of the burner, 

By means of flexible connections the 
position of the burner may be changed as 
necessary and the flame may be directed 
to any point desired.—Josten K. Love. 


os 


Noe oe eS 


TRADE-MARKS 
COPYRIGHTS 


PATENTS concurs 


SP. ECIAL OF y EI PATENTABLE NATURE 


Before disclosing an invention, the inventor should write 
for our blank form ‘Evidence of Conception.” ‘This 
should be signed and witnessed and if returned to us to- 
gether model or sketch and description of the inven- 


tion, we will give our opinion as to its patentable nature. 


Our Three Books Mailed 


Free to Inventors 


Our Mlustrated Guide BOOK 


HOW TOOBTAIN A PATENT 


‘Sent FREE on Request 
1 full instructions regarding Patents, 
Foreign Patents. Our 
Mechanical Move- 
ibed, Articles on 
nd Law 


Patent Practice and Procedure, 


Points for inventors. 


OUR TRADE MARK BOOK 


Shows the value and necessity of Trade-Mark 
Protection and gives information regarding 
unfair competition, 


“The Geldof invention is 9 vast that iti impomible for any one man to become an 
‘i vention. Only thowe practically akled tn the 

a a relates are capable of readering fic 

{bireion Victor j Eva Casio a number of patent ya : 

fxperts who have hen elected for their special Knowledge and ability tn certain 

fines of invention. Each case placed ia change of experts ia the classe. fa wich 

the lavention relates 


THE VALUE OF YOUR PA TENT 
wast ct Wem andre rik pene cae ag te 
Saar aredh AE aan ea oe 
Seas renal mel cae aera tin 
saastin Peatanceran Kein tase va 


"That every 
‘ase entrusted to us receives our best efforts, and that our work is done consistently, 
skilfully and thoroughly is evidenced by the many unsolicited letters of commends” 
tion that we receive constantly from out cheats.” We will furniah upon request lists 
(of clients from any State in the Union for whom we have secured patents. 


|) VICTOR J. EVANS & CO. 
4 Patent Attorneys 


Sa E 
E Main Offices, 760 Sth Street, Washington, D.C. 
) Gentlemen: Please send me FREE OF CHARGE your books 


Address 


Pipe-Threading 


right and tight the first time 


"ER Bull-Dog Die-Stocks are 

‘allt for absolute accuracy. 
‘You can repeat exactly duplicate 
threads indefinitely. At the end 
fof each cut the dies open, the 
tool is lifted off without running 
‘back and the turn of one lever 
reacts the dies instantly to exact 
ine 


For details, ask your 
supply house or write 


Are Found Wherever 
Lathes Are Used 


atau geo o 

hap ‘iant where he heawtee work | 

‘Monarch Lathes are reasonably priced | 
“ach "leery peompectice 


‘The Monarch Machine Tool Co. 
116 Oak Street 
Sidney 


WANTED Representative in every fc 
tory in the United States. "Popular Science 
Monthly, 225 West 39 few York. 


Provis 


ling a Safe Place for 
the Bicycles 


HOWN below is a 
rack that I 


‘aumber of bicycles in 


wall. The pipes are placed 2 ft. apart, 

leaving enough space to prevent the 

bicycles, resting against the uprights, from 

becoming scratched or otherwise injured 

ile putting them in or while taking 
RESCHKE, 


Emery-Cloth a Substitute 
for Oilstone 


A PASSABLE ollstone in emergencies is 
that made with a plece of fine emery- 
cloth and a few drops of may 

Lay the strip of a flat 
surface, pour on the of, and rub it Gver the 
surface with the Pnghe- Allow gb oll to 
per well 

before using. 
Finding | my- 
self without an 


makeshift and 
found it satisfac 


tory. 
1 Te is not as 
SE, seonomical as 
If you have no oll. 

stone, emery cloth, 
‘will do 


substitute.—Gronok H. Howes: 


New Uses for the Old 
Family Nutcracker 


EVERY. well rela 
‘at least one ni 


fami 


When nuts are not in season, the old 
uteracker may be used asa wrench 
for pipes or mute 

think, It ean be used to advantage as a 

small. pipe-wrench or for tightening nuts, 

bolts, gus-jets, ete. The picture illustrates 
the use of "a nutcracker as a nut- 
wrench.—W. A. JACKSON. 


Popular Science Monthly 
To Make an Underground 
Telegraph Set 


carry on communication 
over a distance of 20 or 30 f 


3 


Jates about 
‘or copper 


tare placed about 10 


‘of charcoal could also be used to 


ane? 


Fig. 1. Here the proper method of 
placing the metal plates liustrated 


advantage, as a little of this material 
placed about the plates will make possible 
2 much better earth connection, 

The tops of the brass rods that project, 
from the ground should be threaded to 
receive a nut. Connections are then made 
with the instruments inside the house. 

The receiving apparatus is of the nimplest 
type pomsible. It is shown in Fig. 2. A 
telephone inductance coil used in connec- 
tion with a amall telephone receiver com- 
prises the receiving outfit. The required 
Connections are shown. Every connection 
should be made as well as possible because 
very weak currents are used. 

‘The transmitting set is also shown in 
Fig. 2. A spark-coil is used. This may be 
‘of any size, the more powerful the better, 


J 


fa telegraph set with a single receiver 
fend a key at the tran 


as the signals will be stronger and they may 
bbe sent over greater distances. A few dry 
cells and a key are all that is needed in 
addition, 

‘When the key is pressed at the transmit~ 
ting station, the impulse will be heard in 
the receiver at the receiving station. If 
communication is to be carried on, it will 
tbe necessary to have a receiver and a trans- 
sitter at each end.—W. C. Rover, 


July, 1921 


Build a Smokehouse as 
an Investment 


FARMERS who keep hogs will find that 

smokehouse for curing hams, shoulders, 
and bacons is a profitable investment. 
A hillside is the best location. The fire- 
lace, a cubical space 3 ft. long, 3 ft. high, 
and 8 ft, wide, should be made of cement 
from 4 to 6 in, thick. An iron door should 
be provided for introducing the fuel. Near 
tthe top of the chamber the 


the construction is simple, 
an hickory, maple, o any 


NE 5) 
Kaus ona bon 


‘or any wood that contains resin. ‘The meat 
should be smoked from 36 to 48 hours 
unless it isto be kept a long time, when the 
famoking should be continued much longer. 


Using an Old Tire in 
the Chicken-Yard 


‘The tire 
halves all the way 
the wa 

by 


ut beet in 
half fo 
o fosdindtr 
f hy )rexettie 
poft sbetal. Tyke feeding. 
he INge pate A cone of 


on a cyl 
trou 


sheet metal is 30 arranged that between it 
and the wall of the supporting cylinder of 
the, watertrough here ie room for the 
arain supply for the chickens, The grain 
ffickles through a narrow sit into’ the 
feeding-trough, taking the place of the 
grain in the trough as it is eaten by the 
sHickens. "Four wooden boards cat to ft 

curve of the tire, are placed, equally 
spaced in the trough, to give stppart to 
the rubber—C. E. Kut > 


Ready to hang. 
Direct from manu- 
facturers. 
Completely wired i 
cluding glassware. 


Send for Catalogue No. 20 


ERIE FIXTURE SUPPLY CO. 
Desk A, Erie, Pa. 


BrowNn@x SHARPE 


BROWN & SHARPE MFG. Co. 
PROVIDENCE. R.I. 


Macuinists Toors 


‘Youwill invariably find 
the modern_mechanic 
in every shop using 
Brown & Sharpe Ma- 
chinists’ Tools. 


He knows that they 
have won for him the 
reputation of being one of the 
best mechanics. The seventy 
years experience that enters 
into their manufacture, com- 
bined with Brown & Sharpe 
quality are his guarantee that 
he has obtained the best 
tools procurable. 


‘Send for catalog No. 28 
isting over a thousand tools 


BE A Tine MAN 
guangataces ase 


ASBESTOS 


We are miners and shippersof Crude 
Asbestos in any quantity. We produce 
all grades at our world famous BELL 
ASBESTOS MINES, in Canada. We 
also card fibres, spin yarns, weave 
cloths, and make all sorts of Asbestos 
products, 


For anything you wantin Asbestos 


Keasbey & Mattison Company 
ot 4, ANGLER, PENNA, 5. 
Cement the Werks arrat Adena 


HAMMERS 


are friends of more 
real mechanics than 
any tool in the world 


ND a Stanley Hammer 

usually identifies its 
owner as one who takes pride 
‘and interest in his work. 


Go into your hardware 
dealer's today and feel the 
comfortable grip of a Stanley 
Hammer, 
Stanley Tool collection right 
then and there, 


‘Send for booklet 5-G 


‘You'll start your |} 


TweSranceyRuted Lever Puanr 


‘sumer 
New Briain, Con. U.S.A. 


WEALTH, HONOR, 


sheen ee 
nd tateated people 
“Ata they do ot depend upon capita 
sabia narra 
Slate phetomenal wealth. 
aw soveras ever form of Wah, bent 
sound dSergys Law nove’ every 
wal Slag? and “cheep Tomales 
2" eark wih 


‘We have published a remarkable litte 
book, Hiving the conclusions of science 
‘concerfing these laws, whch we will end 
for galy 10 cents, 


This Coaster Generates Its 
Own Light 


“THE drawing gives 4 fair idea of the 
manner in which a coaster is rigged to 
supply a light when speeding over the side- 
walk. A small electric dynamo of 4- or 6- 
volt capacity is secured by screws to the 
rear end of the body so that its pulley will 


Jeb thas Jou wil 
Clamp to one of the rear Mela. his drive 
pulley should be 6 in. 

be sawed from 


sharp 


necting it with 
the pulley of the 
generator. 

‘On the front 
of the coaster a 
small 4- oF 6-volt 


‘ine, 


electric 1am p — 

should be secur. how the 

ed with two dynamo is hitched 
tothe wheel 


fserews to. corre. 
spond with the 
voltage of the generator. This lamp should 
be placed a little to the right or left of 
center 20 that the steering handle of 
the coaster will not be right in front 
of it—F. E. Banowsn. 


Boot Protector for the Man 
Who Digs 
WEEN acting. 8 


that the spade hi 
does damage to his, 


often finds 
and also 


the protector 
(the part that 
will come in 


Popular Science Monthly 
Mechanical Drawing Instruments 


me" $6.50 


Shipped 
Prepaid 


Write for fee Bovhlet. 
GOLDEN GATE COMPANY 


Thin te an cpurtun 


ebuild ws al 


CEE. 
Ree 
SPARKO-GAP CO. Sy..." 


Build This Phonograph Yourself 
corr 


You Can Save *50.00 


$6.55 
a 


UNSIGHTLY 


‘SEND FOR BOOKLET SHOWING PHOTOS 
‘OF MEN WITH AND WITHOUT 


The Perfect Leg Forms 
‘PERFECT SALES CO. 140 W Maple, Dag 5, Clic 


Little boys are fond of 1 _ 
c ‘additions 
der 


n give him 


the flustration that no further 
description is necessary, —EsnLe Le Bet. 


Keep Your Golf-Balls Clean 
and Dry 


HEN the holes in a golf-cour 
full of water after a rain, 


‘width of the hole as the radius. The wood 
can then be sawed round with a hacksaw, 
following the line made by the compass. Tt 
‘would be well to saw inside the line, as the 
piece of wood must fit the hole loosely. 
Drive a small staple into the center of the 
‘wood, and attach a string to It 

‘When your ball is near the hole, and you 
expect to put it in on the next shot, lower 
‘the piece of wood into the hole. The 
ball ean be taken from the hole by pull- 
ing out the piece of wood by means of 
‘the string. —AnrHuR GoLDENBAU. 


1/, HP Motors $13.50 


We offer 3000 quarter Horse Power ALTER- 
NATING CURRENT MOTORS of the very latest 
type, 110 volt, 1740 RPM, 60 Cycle single phase 
at $13.50 each FOB Chicago. 


May be attached to any light circuit in the home or 
power circuit in the factory. Remarkably simple in design 
and sturdy in construction. Fan-cooling 

ventilation system prevents overheating. 


received from factory. Satifact 
teed, or money refunded. 

AT THIS EXCEEDINGLY LOW PRICE 
CASH MUST ACCOMPANY ORDER, 


SPECIAL PRICE ON THREE OR MORE 
MOTORS OF $13.00 EACH. 


‘These Motors are Ideal for use, in the home on 
washing or ironing machines, or on the bench: ia. the 
arage ‘or machine shop or any place where one can be 
hed: They are quict cool running. efficient and practical 
“vith a very small chance of getting out of order. 
OUR SUPPLY AT THIS PRICE 1S 
LIMITED TO THE ABOVE NUMBER 


GET YOURS BY SENDING IN ORDER NOW. 


Northwestern Electric Company 
410-420 So. Hoyne Ave., Chicago, Illinois 


reat ith 
see 


AGENTS—SALESMEN 


—SALES MANAGERS 


EXCLUSIVE TERRITORY ON NEW INVENTION 


Will you listen when opportunity: knocks? Fortunes have been made in new automobile 
inventions.” Grab this one quick. Your minutes are like dollars—don't waste thee 
now. Read— lerator for Ford cars is a new iaven: 

Stops stalling—bucking and motor 
ng that i wonder 


LISTEN ph pint nate BS 


Deydens Call 
HiSSatt tennant tock terns Michs Wt «he ses teen dave, We'say sn cas ant? 


‘Sear "Join we ranks et sarc 
NO EXPERIENCE NECESSARY 


Jo, sow uy tat fon tenants ad are tad for 
amar Sod we vill he 


Row: But few eae 


"We'hae pote to apogee 
a tacenas “you ean 

tcc buey 

(otand ee 


eie227 ou are hone pou Can abe mcr in the BOOK 


Sasew works Just wrlte-now te 


‘THE GREATEST FORD INVENTION 


THE PERRIN METAL PARTS CO. 


1088 Hayward Building, Detroit, 


ichigan 


per-minute of a 
Aywheel—using 


Needs 


SPEED COUNTER 


Hold the Speed Counter light- 
ly against end of revolving 
shaft; the spindle of the instru- 
ment will tum freely, allowing 
you to deliberately center point 
of counter on revolving shaft. 
When the second hand of your 
‘watch comes to0, press on the 
end of the counter and it will 
instantly begin to count. At 
the end of the minute remove 
pressure and the count stops 
instantly—the register is auto- 
matically disengaged by a 
spring clutch—giving you the 
exact R. P. M. without man- 
ipulating with a stop-watch. 


(Cut lees than 6 sae.) 


‘The Veeder Speed Counter enables 
you to keep motors, engines, geo- 
frators, line shafting oF machines 

st efficient speeds. 
Price with two rubber tpe Cas 
lustrated) $3.50, 


Atk for the Veeder bakit showing 


‘production counters band tll count. 
(rs speed counters and oer count 


Ing mechanisms 
The Veeder Mfg. Co., 
44 Sargeant St., Hartford, Conn. 


Giving Greater Leverage to 
the Socket Wrench 


WEEN socket wrenches of the brace 

type are to be used ina shop for 
tightening or loosening large nuts or bolts, 
itis sometimes desirable to increase their 


parts united 
‘driven on the 
in place by rivets 


T had a great 
Ast did 

not wish to purchase a ban 

Up an old sewing-machine as sh 


under- 
the spindle 


J torced on the spindle, 
y a belt with the wheel of the 
ine. The spindle carrying the 
was made of part of an auto- 


an Ol 


BX following the 
illustration, 


1 this tool will not extract a refractory 
cotter-pin, it will take dynamite to 
Sialodge it 


ane 


Popular Science meg 


ncaa Cites 


NEW MOTORS 


UP To SH.P. 


Mechanical Draving Instruments 


prosperous and succrsaful-—Create your own 
Heke aud inventions. Get one of these splendid 
Uutite of drawing instroments at less Uan cos. 
{oo complete seta will be fered only—our chal 
Jenge offers ready for ygu now, Don't Mian 
RATIONAL INSTRUMENT STRUMENT COMPANY ie 


Suiy, 1921 
A Coil-Spring Winder of 
Simple Design 


iiiice cemnaiee| Maas Wakoan toate 


tion and which will wind a spring the 
length desired is illustrated below 


‘The outside shell is a piece of smooth- 20 years abead of wireless 
bore pipe twice as long as the spring is to I. 90 rae Tech were fee nods Ae 
be and with an inside diameter equal tothe hints fad ern wing dom for ree yo 
outside diameter of the spring. ‘The Shen Maron dashed ba See mcnage dragh 
winding-rod is of solid steel, the diameter of a 
Which is the inside diameter of the spring. eee os rig ny, Sap Tn 
in ther word th space bate the ype 
and the inside of the shell is equal to the fumes or tt bg oven woos wate het 
thickness of the spring wire, icra toa cotter we Sane Tot 

Cut a slot in the shell a shown Its dise Rae sansa icc 
tance from one end being equal to the fos heen pr metered 
intended length of the spring. ‘Then, drill Sey se ow ay saan Pk 
a small hole in the rod to meet the slot Te Sarr Cag Na 2°69 be 


Pisa sot mer dino 


\aon Pie) wee | 


be Rad vee 


ach R00 


Coll-springs can be wound with speed 
‘and precision with a homemade winder 


when the rod is inserted in the shell, Pro- 
vide a thread on the end of the projecting 
portion of the rod to which may he attached 
‘crank or power pulley, 


the hole in the rod. Then turn the rod, 
pressing it lightly toward the back of the 
‘shell. ‘The wire will turn on the rod and he 
carried buck uniformly until the hole in the 
rod, carrying the wire, emerges from the 
reat of the shell. ‘Then the wire is anipped 
‘at both ends and the spring is finished. 


Using a Mirror to See Who 


Ie st the Dock CONCRETE OW THE ARQ AND WN THE SHOP 
“THE average houewite doen not tke to | onl ea mt and oust 
‘open the door to book-agents, peddlers, Pris, potbel. 3 contracting for ere i 
or bertrs, Is often x great convenione | SO MRARTMENT rorauan sernce Monroy | ri: ona luring, ee H 


to know who is at the door. By the use of 
a little mirror arranged at an angle of 45 


To th 
tnirrar 


SOUTH BEND LATHES 


For the Machine and Repair Shop 


degrees outside the window, this is made 


possible in many cases. : rd 
Tall depends where the door is loea%ed. PT ce de 

IC it is at the side of the house, this mirror ‘South end Lahevare made bsg sis 

may be placed outaide the kitchen window. Essai 1908 

Any one at the door will be plainly visible SOUTH BEND LATHE WORKS 


in the mirror, while the person’ on the ‘03 MADISON STREET, SOUT 18. 
inside cannot be seen from outside. soul : er 


ry 


ach com Sees" Bro daairs fro 
ae, $138 5s 


Red Devil’ 
Corrugated 


Lock Washers 
Stay Tight! 


Six points of contact, which 
‘meant no vibration, no ‘rattling 
tunder the hardest service. Re 
‘duce wear and tear, insure longer 
life and greater safety to parts 
‘where applied. Tt requires 185 
‘turns to loosen them, while others 
oosen with a % turn. "Red 
Devil” Lock Washers have 6635% 
fereater efficiency. Hold on like 
frie death. 


‘Used wherever nuts and bolts are 
subject to vibration—on auto- 
mobiles, trucks, tractors, station- 
‘ary engines, ‘marine "engines, 
lighting sets, wind mills and all 
farm implements and machinery. 
Made of manganese steel, oil- 
tempered. 


Put up in bags in assorted 
sizes from 3/16" to 34", in the 
following quantities: 30 in a 
bag, 150; 60 in a bag, 20c; 
90 in a bag, 25c. From dealers 
or from us. 


‘The Mechanies’ Tool Booklet is 
yours for the asking 


‘SMITH & HEMENWAY CO., Inc. 


Manufacturers of 
“Red Devil” Tools 


A Powderless but Not 
Noiseless Cannon 


A SIMPLE, safe, and inexpensive toy 
cannon is made a8 follows: Plug one 
end of a length of gae-pipe and screw a 
spark-plug either through this plug or near 
i, On top, near the plugged end, screw in 
 priming-cup similar to those sometimes 
used on balky gasoline engines. 

‘To use the cannon, pour a little gasoline 
into the barrel (the exact amount will de- 
pend on the size of barrel, ete.), clase the 


‘This cannon will 
and excitement for a safe and ‘sane 
Fourth of July 


enough noise 


‘cup, and ram your load into the muzzle, 
Now, if the mixture is right, all you have to 
do is to connect the spark-plug with an 
induetion oil or other source of high 
potential current, and the shot will be 
fired.—G, G, STEVENSON. 


Slow Developing of Films 
for Amateurs 


VERY vod rls ca be ohtained with 
‘ut fn in plate-holdere by the follow: 
ing slow developing method. "Use a weak 
bath and hang’the film at the side of & 
fans jar by 
ped 
ip. with the gee 
Stfe'side ext, 
Sig, ay, two 

TO" films for a jar. 
Ei eam 
ina. lighetighe 
1 SYSS Box and holding 
r fix los, the late 
fer can bo pot in 
place iu the 
morning, and 
four bows iter 
tt noon, they wil be focad anveloped 
Shd can then be pot in the. fixing beth, 
‘rhe six more fla are placed in the Jers 

{be restoved late fn the afternoon. 

"Ths opereion eax be reposted dung the 
evening, and en any na 18 lea 0 deg can 
toithus treated. 

"A diadopbasel devsoper is wih, with 
10 per cnt bromide," Tos we of tho Jars 
msi the Rion curt bat Eoey wil soon To 
tums the fat shapes vats F. Aas 


his method for 
eatping cue fee 


Sediment Cleaned from a 
Water-Jacket 


GOMETIMES motor-boat engines and 
‘even stationary engines collect sand or 
sediment in the water jackets throagh the 
‘circulating pump. In time the cooling of 
‘the engine is impeded and serious over- 
heating may result. One way to remove 
any such collected sediment is as follows. 
‘In the outlet pipe, close to the eylinder 
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head, insert a shut-off valve. ‘Then at the 
Iowest point of the water-jacket drill and 
tapa hole for a fairly large peteoek, During 
normal running 

the shut-off valve ware 
in the outlet pipe al 
is kept open and / 
the peteoek is 

kept closed. 

When sus: 
lous of a deposit 
‘of sediment in Per) 
the water-jacket, COCK nan 
start the emgine tow to fh sede 
and open the Ment “gut "tr the 
peteock. ‘Then, water-jacket| 
and not until 
then, clove the shut-off valve in the outlet 
pipe. "This forces the cooling water around 
and around in the jacket and thoroughly 
flushes out any collection that may have 
occurred. When the water is clear, «pen 
the shut-off in the outlet ‘first, then shut 
the peteock. Be careful not to shut. the 
peteock before opening the outlet, other- 
wise the pump might create sufficient 
pressure to crack the water-jucket and 
ruin it.—L, B. Roomns. 


VALVE I 
unt 


Use This Special Screwdriver 
for Close Place: 


SCREWDRIVER that was made for 
the purpose of removing electric eon- 
tacts from coils and switches under the cowl- 
board of an automobile is shown in the 
accompanying. i- 
Istration,  Oppo- 
nite thescrewdriver 
fn the handle is a 
hexagonal open- 
ing for loosening 
the small terminal 
nul 


is shown, 
this tool consists 
of a knurled disk 
‘with abort serew= 
driver blade riv- 
‘ted into the disk. 
This tool is suit 
able for places in 
which the screwdriver with a long handle 
cannot be used. ‘The knurled face affords 
12 good grip for tightening or loosening a 
sscrew.—G. A. LUERS. 


For clorerange 
work this screw: 
rivers very useful 


How to Prevent Meat from 
Being Scorched 


WEEN meat has tobe boiled fora long 
time, it often happens that the water 
bolls away and the part of the meat touch- 
ing the pot is 
scorched. This 
can be pre- 
vented by the 
use of the shield 
iMlustrated here. 
Itis simply a 
disk of tin or 
agateware with 
three or four 
Tittle feet that 
raise itabout 15 


tom of the pat. 
The disk should 
ooesty fit the 
pot, and should 
have a number 
of holes for the 
circulationof the 
boiling water. 


Sui, 1921 


Heavy Dumb-Bells Built of 
Pipe Fittings 


DUMB-BELL of variable weight for 

heavy-weight lifting can be con- 
structed of pipe fittings by any one with 
‘a mechanical turn of mind. No dimensions 
are given, as the length of the handle and 
size of the bells will vary. 

‘The handle is of 1-in. iron piping of the 
desired length. ‘This must be threaded at 
‘each end for nearly the length of the bel 

First, serew on a locknut to the end of the 
thread.’ Next comes a pipe-cap of large 
size, Into this fit a piece of large pipe 
about 1 foot long. A second locknut holds 
that in fixed position. Slip a loose-fitting 


runs 
Tete. 


RETARENG ASK ace Saceres 

che “AMO Looe nur bee 
Athletes in training for @ systematic 
Gevelopment should try” dumbbells 
Iie these 


dink over the threaded end of the handle 
pipe and thread on a third locknut back of 
that. ‘The barrel is then completed by 
fitting on a second eap, ‘This construction 
fa shown in detail. There are, of course, 
two such bells, one at each end of the bar 

When the dumb-bell is fully assembled, 
drill a \¢-in. hole in the barrel of each, and 
close it with a wooden plug. As the 
athlete increases in strength he may in- 
crease the weight of the dumb-bell by take 
ing out the plugs and inserting BE shot 
When enough have been inserted, screw 
down the disks upon the shot 


Holding Round-Headed 
Bolts while Cutting Threads 


GHOWN in the accompanying ilustra- 
tion in a device that is used for holding 
34 by 214 in. countersunk head-bolts while 
the thread is being cut in the bolt-cutter. 
‘The holder is made of machine steel, case- 


‘This jig is valuable in shops where 
rolnd-headed bolts are thrended 


hardened, and 
jaws of the bol 


securely: clamped in the 

iter with the slot in a 
n, and extending ahead of 
A bolt is then inserted into the 
alot, either from top or the bottom, and 
pushed forward into the countersink. 

‘The hardened key is then placed into the 
slot until its ring or pin rests on the holder. 
‘This brings the knife edge of the key into 
line with the bolthead. 

‘The serew at the rear is then tightened, 
‘causing the knife edge of the key to sink 
into the head of the bolt and preventing it 
from turning. 

‘To remove the bolt, the screw is loosened 
and the key lifted out; when the bolt is 
pushed back, it will drop out. 


(co 


CLAMPS that CLAMP 


ILLIAMS' lines of Superior Clamps for every 

purpose are drop-forged from a tough, strong 
grade of special steel; all are heat-treated after 
forging to increase their stiffness and strength, 
There is no guesswork whatever about their qualit 
All tools bearing Williams’ trade mark, @, are 
absolutely dependable. 


“Vulcan” 
Tool Makers C Clamps 
1 to 4° capacition 
“Vulcan” 
Machinists’ Clamps 
144 to 4}4" capacities 
“Vulean” 

Strap Clamps, 6 styles 

fer planer; lathe, shaper, 


“Vulcan” 
Heavy Service C Clamp 
34 to 12.44" capac 
“Agrippa 
Medium Service C Clamps 
4 to 18° capacities 
“Light Service” 
C Clamps 


2 to 12 capacition 


At your dealer's: ask for Machinists’ Tools Book 


DROP —-FORGINGS 
often cheaper than castings 
—always far superior 2 


J. H. WILLIAMS & CO. 
“The Drop-Foring People” 
BROOKLYN BUFFALO 
7 atchards 5 Tehean 5 
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SAFETY RAZOR 


Ends Your 
Shaving 
Troubles 


Not a play on words, but 
the statement of a fact 
which over 2,000,000 satis- 
fied users have proved be- 
fore it was ever advertised. 
In a world full of razors 
this record stands unique. 


SIMPLE SAFE 
SANITARY 


No adjusting; ready for in- 
stant use. Apart in one 
second, together in three. 


“Just like wiping your 
face with a towel.” 


Wa Enders 


ENDERS SALES COMPANY 
105-111 West 40th St., New York 


NDERS SELLS FOR $1.00 with six 
hindes of the best quality Swedish- 
base steel. Packed In black Keratol 
bom, ‘velvet lined. Extra blades, 

‘S35 cents. In Canada— 


Ravers $130, Blades Sic. 


FOR SALE BY BEST 
DEALERS EVERYWHERE 


Blades—Hand-stropped, Hand-tested 
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This Toy Torpedo Was Once 
an Old Curtain-Rod 


THE solid end of an old curtan-pote can 
bbe made into a toy torpedo with little 
trouble. The center is bored out and a 
hhook is placed in the forward end as shown. 
‘To this hook are fastened several strands of, 


rubber bands similar to thove used on 
‘model airplanes. 

‘A litle brass bushing is placed in the 
opposite end of the torpedo. This also 
tarries a hook, to the free end of which Is 


renzontay RyDOERS 


cr, 
anass BoSriwe —_W RYBOER BAND 

It in a good test of the mechanical 

‘ability’ of boy to make this toy tor- 

pedo, simple we itis 


soldered a simple little propeller cut from 
4 piece of thin brass. ‘The center of the 
Dropelier is made flat, as shown, no that it 
will revolve freely against the surface of the 


wary horizontal rudders are 
put on to prevent the torpedo from obeying 
the torque of the propeller when it is in 
motion. -W. C. RovER. 


A Pointing Trowel Made 
from an Old Saw-Blade 


BY geting 2 thin piece of an old saw. 
blade to a discarded iron trowel handle, 
‘© good pointing trowel may be made as 
iMlustrated in the picture. 

‘The saw-blade is cut in the desired form 
with a chisel, and the part to which the 
hhandle is to be soldered is first cleaned 
‘with sandpaper and then tinned. If you 


rer ret Fas 


Se 


rove. Cauace 
Every step in making this pointing trowel 
from an old saw-blade is here illustrated. 


have no old handle, you ean make one from 
fa piece of wood and a piece of heavy wire 
fr iron hent as shown. 

Place the handle on the tinned portion 
of the blade and rest the hot soldering.iron 
fon it until blade and handle are soldered 


together.—JAMES M. KANE. 


“We Pay Him $100 a Week” 


“Looks pretty young for the manager's desk, doesn’t he, Jim? 

“He is, too, according to the standards you and I usedto go by. Butit's the day of 
young men in big jobs. I honestly believe his department is in better hands today 
than at any time since we've been in business. 

“T decided six months ago that we needed a new manager. At that time Gordon, there, was 
one of the youngest men in the office and was pegging away at a small job, But when I started 
checking up, I found he was handling that job to perfection. 

“T brought him into the office one day and started to draw him out, What do you suppose I 
discovered? For more than two years he had been studying with the International Correspon- 
dence Schools at Scranton, Prepared his lessons in the evening and during noon hour. 

“I kept him talking for nearly three hours and I found that in actual knowledge and training 
Gordon was years ahead of any man in the office, So T- gave him the job, 

“We pay him $100 a week, and I have an idea it’s the best investment the house ever made.” 


‘OW do you stand when your employer checks up his men for promotion? Is there any 
reason why he should select you in preference to the others? 
Ask yourself these questions fairly. You must face 


them if you expect advancement and more money. For 
now, more than ever, the big jobs are going to men with 
special training. 

You can get the training you need right at home in spare 
time. For thirty years the International Correspondence 
Schools have been helping men out of routine drudgery 
into work they like—helping them to win advancement, to 
have happy, prosperous homes, to know the joy of getting 
ahead in business and in life. More than two million have 
taken the up-road in just this way. More than 130,000 are 
now turning their spare time to profit. Hundreds are 
starting daily. 

It’s the day of young men in big jobs—and you'll never 
be a day younger. Can you afford to let another price. 
less hour pass without at least finding out what the I. C. S. 
can do for you? 

The way is easy. Without cost, without obligating 
yourself in any way, mark and mail this coupon. 


| INTERNATIONAL CORRESPONDENCE StuOOLS 
box, 7e28-B  scraNTon, 
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Kodak as you go. 


Eastman Kodak Company, Rochester, N. Y., The Kodak City. 


